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To die Reader. 

TH E fubjiance af tU fbikjopbicd part of 
this SJcourfi was delivered at twice 
to the Royal Society, m March 1 5, and 22 : He 
tbeofegical, in my wm cburcb. I could not 
refufi the foUcitatioH of my friends^ bearers 
in both places^ to print it^ J wifh my in-* 
tention^inibecwn^ance, may any ways prove 
fuccefsfuli to fbow^ bow vain^ and unmeaning^ 
are ail our philofopbical incpiiries^ wben defti- 
tute of their true view ; to had us into tbe 
more eiigaging fatbs of religion. Hat^ from 
f peculation of material caufes^ we may become 
4ideptsin that mfdom which is from above. 
Otberwife, Hike Epicurus, and tbe ancient bea^ 
then pbi^fcpbers^ we barter away our immortal 
parti for a curiofity^ tlmt amufes us to no good 
purpofe. Mean are tbefe objeSls of our fenfes 
to be account ed^ in cmparifon of our fpiritual 

A a natures^ 
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natures, to which our principal regards is due I 
• For we mujl rightly Jay with Job: Lo, thefe 
are parts of God's ways^ but how little a por- 
tion is lieard of him? and the thunder of his 
power, who can underfland j ;x 

« 
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TO 

a 

Martin Folkes^ E% L L. D, 

Prefident of the Royal Society, 

March 26, 1750, 

WHEN ib great and unufual ^phano^ 
memn^ as an earthquake, and that 
repeated, happens among us ; it 
Will naturally excite a ferious re- 
flexion in every olie that is capable of thinking. 
And we cannot help confidering it, both in a 
philofophical, and a religious view. Any mind 
will take the alarm^ when we perceive a mo^ 
tionthat afFefts the earth, that bears the whole 
city of London^ and fome miles tound it* 
And at the £ime time while it gives us ib fen-> 
fible a (hake, fo gently ftts us down again ; with- 
out damage to any buildings, and without a 
life loft. 

'Tis hard to fay, which is the greater won- 
der. Bat alas in the works of nature, there 
are no degrees of great^and little ^ compartfons 
are incompatiUe. We indeed are more affec- 
ted with what feem$ great in our own appre- 
henlions: I would rather iay^ what is ntfe and^ 

A 2 unufual. 
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unufual. An omnipotent power admits cf 
no diftindions. And when prodigious efFeds 
areproduc'dfromcaufesimperceptible, it right- 
ly claims our moft fcrious attention, as well as 
wonder. Nor need we lofe light of the theo- 
logical purpoib of ihefe tma^g alaous $ whilft 
we endeavour to find out the philofophy of 
them. • , - ' , ' 

Among all the appearances of nature, which 
ai c the fubjcdt of tiie inquiries of the Royal 
^ocKJty, none more deferves the rcg^d of a 
contemplative mind. Andaiaong the very 

numerous accoants received there, from all 
quarters, being only Obfervations upon the 
tnanner oF it, and its^tent : I ki4g*d» it became 
us to inquire into the caufe ot fo extraordinary 
a mocign : of which we could not form a 
proper idea ; had we not repeatedly ieen. and 
felt It 

The moderns have not improv'd upon the 
opinions of the ancients, in this matter ; any 
further than by the fancied analogy of fome 
chymical experiments. But thcfe chymical 
experiments, and all forts of expiofions by gun- 
powder, and the like, are to me ^ very un&- 
tisfadlory folution j they are merely artificial 
compofitions, which can have nothing iimilar 
in the bowels of the earth, and they produce 
their efFcdts by violence, by rending and tear- 
ing, by ^^Jblutio continui. This is indeed too 
OTOnthe cafe of earthijuakes, \i\jiL that m a 

prtial 
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partial degree^ not at all equivalent to tlie com- 
pa& of the ihock s aodift rery fiur from beiii^'' 
the conftant conconiitant of an earthquake. 
Quite the contrary. Innumerable fuch ha|H 
pen, when there is no breach of the fucfiuse I 
and of thefe three or four which we have now 
ieh, nothing of it has appeared. But the im- 
meniity of the vibration of die earth wlycb - 
(hook every houfe in London^ with impunity^ 
and for twenty nules round, can never, in my ^ 
apprehenfi(»i» be owing toio unbridkd acauie^ 
as any fubterraneous vapours, fermentations, 
rarefadtions, and the like ; the vulgar folution* 
Nor does thekind of motion, which I diicem 
in an earthquake, in any fort agree w^th what 
we ihould exped: from explofions. 

In order then to proceol with fome degree 
of certainty, in our inquiry after the caufe of 
earthquakes, it will beufeful, in the Hrft place, 
ID iet in one view, the genetal appearances re* 
markable therein s the moft uiiial concomit- 
tants : As we can colled; them from our own 
ob&rvation, or from the relations and wridngs 
of others. 

CXRCUMSTANCBS. 

I. That eartliquakes always happen in calm 
l^fons, in warm, dry, fultry weadier 1 or aftor 
. a|dry, frofty air. 




A 4 
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. II. That they iarc felt at fca, as wdl as lahcly 
crai in the main ocean ; and at that time, the 
lea is calm. 

. UL That earthquakes differ very much is 
magnitude. Some fhakc a very large traft of 
country, at the fame inftant of time ; nay, fomc- 
time extend, to very many countries^ iepara^ed' 
Igr mountains, feas, lakes, the ocean. 

IV. That earthquakes differ very much in 
the quantity, of their vibratory motion : Whence . 
in fome, tno^ largely extended, they are inno- 
cuous ; in others, both fmall and great, they 
lay all in ruin and deflx^dUon. 

y. That a hollow, thundering, unufual 
noife accompanies them, or rather feems to 
preceed the ihock j which rolls in the air like 
ih^ noife of cannon. ' 

VI. That they arc felt more fenlibly in the 
Vpper ftory of houfes than in the lower. 
. VII. That the fhock is more violent upon 
more folld buildings, churches, caftles, and 
flone-houfes^ than upon thofe of flighter ma- 
terials. 

VIII. vThat many people find themfelves 
lick at ftomach, with headake, and pains m ' 
their joiots, and the like, whkh Ibmctimc lafte 
for the day after, or longer. 

IX. That earthquakes generally happen to 
great towns, and cities, and more particuladv 
to thofe that are fituate on the fea. W * 

>X. That cartliquakes do not caufc any da- 
mages 
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mage to fprmgs and finintains ; but the water 

in wells becomes foul for a fliort time. 

XL That they . are more frequent in the 
ndghbouring countries of a ndcano. 

This laft circumftance, in my opinion, has 
led all inquirers in this queftion^ out of the 
true path > therefore I propose in the enfuing 
paper. 

L To ihew what it is not i the iniufficiency 
of the vulgar opinion, of fubterraneout fires 
and vapours. 

• II. To (how what it is in reality, as it ap* 
pears to me. 

in. I ihall conclude with the moral ufe we 
ought to malie of thefe prodigies of nature. 

I. The ftruggles of fubterraneous wmds and 
fires, that fhould heave up the ground like ani- 
mal convuliions^ ieem to me impoiTible : Their 
powers, and manner of ading (if fuch there be) 
is quite incapable of producing the appear- 
ance of an earthquake. That thefe ihouid 
operate infiantaneoiifly, in one mmute, thro' 
a circle of 30 or 40 miles diameter, or more, I 
could not conceive. Nor that there (liould be 
any poffible, much lefi ready paflage thro' the 
folid earth, for fuch nimble agents, as every 
one is apt to imagine, that fpeak of thi$ appear- 
ance ; without fuffictently refleding on me in«^ 
fuperable difficulties in that hypothefis. 

We cannot pretend to deny, that there may 
be fuchvapours, and fermentations, inflamma-* 

ble 
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ble fobAsnoeSy and a&ml firei» in the bowdr 

of the earth ; and that there may be fome 
caverns under ground, as well at we find fome 
few above groond : fuch as Pioof^Hok^ ^b§\ 
Devih'Arfe in the Peak of Derbyjhire, and 
Okey-HQk in Somerjetjhire. Thcfe, I believe, 
to have been fo 6xm the creatkm, .never were 
made by earthquakes. We know, there are 
hot ipring^ running continually; There are 
fome volcano's ittquently bckfaong out flames 
and fmoke, and to theie perhaps fixne earth- 
quakes may be owing, tho' not according to 
the vulgar notion ; as we lhall fee, and by,- 
f But diefe matters are very rare, much rarer 
tlian eartliquakes, both as to time and place, 
Vefuvius in Itaiy, and in that partof itabound-r 
Hig with mines of fulphnr : Mttts in Sicily^ 
and Heckla in Iceland j thelc are all we know 
of, in the old world In the Mdes mountains 
of America thm are ibme. The fearcity of 

thefe appears to me a ftrong argument againft 
the common deductions made theirefrom, a» 
to their bdng ^ caufe of earthquakes. 

Nor can I enter into the fentiments of thofe 
that hoki the cavernous ilate of the earth, fo 
^ to contribute to the forming an earthquake 
by vapours running from place to place under 
ground. How many thoufand acresot coal-mines 
do they daily work in England^ and have done 
forages ? I have been my ielf 2 or 300 feet deep 
in a folid rock of native lalt : I have wali^ a 
mile lengthwife diredlly into the earth, and 

defcending 
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deicending all the way, in {tic proportion of 

one yard in five, 'till Wc came under the bed of 
s the very ocean, where ihips were iailing over 
our heads. This was at Sk yamei Ltwiber*^ 

coal-pit, at Whitehave?!. Wc were at this 
time dee{)er under ground by the perpendicu^ 
lar, than any part of the ocooi, between Bn^ 

Jand and Ireland. 

We never hear, firom the n^ny hundreds 
of thoo&adsof workmen in thiskindi at New^ 

caftle^ Nottinghamjhire^ Torkflnre^ Derbyjhire^ 
Staffordjhire^ Somerjetjhire^ and JVales : from 
the infinite numbers of worluoaen in the mines 
of lead, tin, and the like, of the cavernous ftatc 
of the earth, ib as to give any colour ibr this 
ij^^^i of earthquakes. Theeaithis gene>- 
rally of fcJid rock; in which there mull be now, 
and thcn^ fome cleits, and vacuities, fmall io 
cmnpais, as naturally fo many heterogeneoos 

Jirata of the earth confolidatc together. But 
there can be no imagination of vapours break- 
ing through, unking, traverfing ib fuddenly, a 
large fpace of earth, fo as to produce thole 
earthquakes, we have feen, and felt \ much le& 
luch t& we read of The workmen in all forts 
of mines confefs by their hard labour, that the 
earth is not cavernous ; nor are there mines of 
fiilphar, nitre, and the like infiammaUe mate** 
rials \n England, Or if there were, could they 
burn, and caufe convullions of the earth, with^ 
out proper cavities, pipes, and conveyances of 

air i 
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air ; as vulcano's, iand coal-pits, when fet ort 
fire. Buteven from thefe coal-pits, when 6red, 
do we ever find any thing like an earthquake 
produced. Nor do we find earthquakes fre- 
^ent in thofe conntf ies, chat abound with ooaU 
mines, as certainly would be the cafe, if that 
bypothefis was juft. How eafy would it be^ on 
the flighteft occafion iot earthquakes to happen 
In the countries abounding with coaUmines, 
which are fo fall of artificial cavities commu^ 
nicating with one another, for many miles 
together t The rery thing fuppofed, by thofe 
who hold the old opinion, of vapours traver- 
ling the earth for that purpofc. 

In the coal-pits, ibmc fmalt natural cavities 
now and then are found ; which when opened, 
fend forth a peiUferous vapour, and a fire- 
damp which runs for a long time together. 
And tho' there are many fubftances that may 
generate air, within the bowels of the earth ; 
yet thefe matters are infinitely unable to pro- 
duce an earthquake : Never would have force 
to open a pailage for themfclves thro* the fo- 
lid rock, of porhaps many hundred feet in 
thicknefs. Nor did we obferve in thefe laft 
earthquakes any fire, vapour, Imoke, or Imell, 
any kind of eraption, in the leaft ; as muft 
certainly have been, in fo great a flrugglc of 
the fuperfice, as afFcdled a circle of fo large a 
diameterl Were there fuch, we could fearce 
hope any other wife, than that they would be 

too 
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too fenfibly felt ; to the deftrudtlon of many 
thoufandSy by their peiliferous qualities. 

Indeed this confideration alone, of the extent 
of that farface, is fufficient to overthrow any 
. iiippoiitioo, of earthquakes being chiefly owing 
to fubtenaneous vapours': They cannot mo- * 
mentarily fly under fo large a tradl of ground, 
if they were near the outward fliell of the earth. 
They could not doit without breaking ground, 
and difcovering themfelves to the fight, or . 
imell; and that for a long time after. It cannot 
pofiibly be imagin'd, they fhould have fo im- 
menfe a force, as to lift up the city of London^ 
•and never be perceived by our organs, and out- 
ward fenfes. We have frequent accounts of a 
little fire-ball burfting in the air, at adiftance ; 
yet it inflantly propa^tes a fulphureous fmell 
around. 

If the movement of a fuperficies of 30 miles 

diameter was owing to fumes, and vapours ; 
we ought reafonably to find fome great dif- 
charges of them, belching out fmoke and firc^ 
for a long time after, like vulcano's, and coal- 
pits fir'd. The operation of the (hock ought 
to be of hours continuance, not inftantaneous ; 
and the evaparation of fo vaft 1 quantity of 
matter, muit darken . the whole region of the 
air for a long time after ; or require a long 
time, if gradiKilly it difcharges itfelf. We fee 

h»w immenfc a volume of lio^oke is produced. 

by 
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by a very fmall quantity of gun-powder ; and 
no vaponr could be fo iubtie, that produc'd 
fach cSc&», and not be very obvk)u» to pur 

fcnfcs. 

Even in volcano's, it is the opinion of the 
learned Italian philofopher BoreiJi, and of 
other great naturalifts, that they are kindled 
firft from the furface, wh^e there is a pof- 
fibility of ventilation horn the air. They 

imagine^ it begins at thetopof the mountains; 
not by any landed fermentation of the pyrites 
and fulf^ureous vapours arifing irom fubter* 

raneous caverns^ in the lower parts of 
mountains. 

There is another confideration, which utterly 

overthrows thefe fuppofitions, of earthquakes 
being caufcd by any thing under-ground j and 
that is a due coniideration of fprings, and ibun* 
tains perpetually flowing ; and that from the 
creation of the world to this day. If we would 
ibrm any tolerable idea of their nature, we 
muft needs conceive, that God Almighty has 
laid tlicir pipes, and canals in the earth, from a 
great depth, even to the fur&ce ; like as he has 
planted the veins, arteries; and glands in an 
animal body. And likewife that they are more 
and more ramify 'd, as they nearer approach 
die outward (hell of the earth ; juft fb our 
veins, and arteries, as they come nearer the skin. 

The workmen in coal^mines^ and thoie of 
metals, minerals, and ftone^uarries, ntfver&il 

to 
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to meet with Iprings, and currents of water, ! 
every where. Often they ruin, and divert i 
Ibrlngs another way, only by digging into 
the earth for foxes, and the like. . Whenever i 
they dig for wells, in any kind of earth, they 
common]^ find iprings. The coUiers, and 
workers of mines, are oblig'd to drain the 
waters off with very great expence. 

Theie are circumftancxs not fiivorable to 
ibbtenaaeous fires being in the earth in abun- 
dance; much lefs to their being the cauie of 
earthquakes. And further^ we cannot poi^ 
fibly think of earthquakes doing their work 
that way, without abfolutely ruining the 
Vrhole fyftem of fpring% and fonntdns^ 
throughout the whole cocmtry, where they 1 
pafs. But all this is quite contrary to ^dt^ ' J 
even where an earthquake has been repeated- 
fy. For an infiance from home. t 
On Wednejday, April 6, 1 580, about fix c 
in the evening, juft inch another earthquake : 
.was felt in Lmim and around it, at thefe | 
two we have feen. Another exadtly fimilar !| 
1692* In all thefe four, no houies thrown ^ 
down, no fpris^ dtfturb'd thereby, no fenfi- 
ble eruptions nor fmells. 

Thefe confiderations I apply only to this 
little inconfideraUe fpace, of a cirde 30 miles 
diameter i a* with us. But what is rfiat to 
the earthquakes we read of in hiAory I In 

the 
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the year'of our Lord 17, no lefs than thirteen 
great and noble cities in Ajia minor ^ were de- 
ftroyed in one night, ^acitus^ Pliny y and many 
other authors mention it. The faft is fo notori- 
ous, that lome perlons hereprefcnt, have feai a 
▼aft block of white marbib now ftanding near 
Naples \ being the pedeftal of a colofs ftatue 
of "liber tus the emperor j having carv'd on it 
the genius* or pidxires of all thofe ctdes, 
with their names. The accurate BuUfon and 

' others have wrote treatiies upon it. Thefc 
cities were rebuilt by that emperor. But 
without going fo far, we may fee another 
evidence of it, a coin of that emperor Aruck 

^vpon the occafion^ with this inicription^ 

CIVITATIBUS ASIAE RESTITUTIS. 

, I have one of them, in large brafs, which 
was found at Colchejier. 
' The compafi of this earthquake may be 
reckoned to take up 300 miles diameter, as 
a circle. Now, we cannot conceive, how 
any fubterraneous vapour can produce ihch an 
c£^, as inftantaneouily to demolifh all thefe 
cities ; and that fuch an accident (liould never 
happen aftpr. That the whole country of 
jifia minor fhotild not at the &me time be 
deftroy'd, its mountains be renverfed, its 
fountains, fprin^, and rivers broken up and 
ruin'd ibr ever. Inftead whereof we fitul no- 
thing 
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thing fufFcred) but thofe cities 1 no kind 
akeration in the fur&ce of the country ; it re- 
mains the fimc as it were in the beginning 
of time. In 15S6 an earthquake in Feru^ 
that extmded 900 miles. 

From thefe confidcrations, I cannot per- 
fuade myfeif^ to enter into the opinion of va«* 
pours, ^eruptions being the caufe ibught. 
for ; and, after we have treated the argument 
, in a fuperficial view^ we muft go a little 
deeper. 

If we would confider things like philofophers/ 
let uspropofetoourfclvesthis problem : Where 
is the power to be plac'd^ that is requir'd to 
move a furface of earth 30 miles in diaipe- 
ter ? 

To antwor this, confult the ingineers, and 

thofe that make mines in the fieges of towns ; 
they will acquaint us^ that the effed; of mines 
is produced in form of an inverted cone. And 
that a diameter of 3 o miles, in the bafe, will 
require an axis of 15 or 20 miles to operate 
upon that baie, fo as to (hake it, at leaft. 
Now the vapours, or whatever power wc 
propofe to operate, according to the fores:o- 
ing requiiite, in order to form the appearance 
of an earthquake, muft be 1 5 or 20 miles 
deep in the earth. But what mind can con- 
ceive, that any natural power is able to move, 
an inverted cone of folid earth, whole bale is 
30 miles diameter, whofe axis 20 if or was 

B it 
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it pofliblc ; would not the whole texture of 
that body of earth be quite diitqrb'd and ibat^ 
ter'd, efpecitUy in regard to its fpriixg^ and 
fountains ? but nothing like this is ever found 
to be the coniequence of aa earthquake, iha* 
fatal to cities. 

Apply thi$ rcafoning to the earthquake of 
minor J and this vigoroiis princif^ at the 
apex of the cone muft Ue, at leaft, 26oMilea 
deep in the ground. Enough to lliow the ab- 
furdity of any moving power plac'd under the 
]&irth ! A cone of 300 mites diameter at 
bafe, 200 miles axis : I dare be bold to fay, 
that all the gun-powder made iince its inven-* 
laxm^ if pat t^edierand fired, would not |)e able 
to move it ; how much lefs pent up vapours ? 
what nmSi we &y oi^ a circle of qpq miles 
diameter? 

But, could that be admitted as poffible, 
would any one be periiiaded, thai fuch a iiib** 
ierraneoiis tunuiit, of fo vaft an extent, wiU 
be no ways injurious to the internal fyftem of 
fpriags and fountainSj and that this ihall often 
be repeated without the kaft damage? We 
iiiay as well imagine, that we can flab a man 
}oo times and never touch vda or artery. 

Since I gave in my two papers to the Royal 
Society, a letter of Mr. Flatnfied's has been 
printed^ which abundantly confirms my fen- 
timents. The whole drift of it ia, 10 fliow 
hgw iavalid is the vulgar idea conceiv'd, of 

earth- 
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earthquakes arifingfrom fubterraneous vapours 
and eruptions: That the earth itfelf is not 
moved to any depth, and that the ihock mufl: 
ari(e from the atmofphere. The circuailLin- 
5^&^hich he has judiciouily coUedtcd, are ex^ 
treni^y agreeable to mine; many of them 
the very fame, ftrongly confirming my hypQ-* 
tbefii ; And h|ad that great man known the 
properties of eledtrkity^ which we are now 
maftcrs of, he would have prevented me ia 
this affair. 

Coniiderii^ (fays he) what variety q£ 

fubftances, fand, gravel, ftones, rock, mi- 
. nerals, clay, and mold, our earth k coa^ 

" pounded of, and how Itttie nitre, or ear- 
plolive matter, a large quantity thereof will 
afford ^ I cannot think, where we can 
find mattor enough to move fb vaft a bulk 

" of earth, as all the South parts of E/ig-^ 
/^iW, all the Netherlands^ with part of 
Germany^ all France^ and perhaps //^^, 
(which were iLock'd at once the 8th of 
September 1692;) or part of Afta^ and 
near all EMrope^ which trembled together 

** the fame day, 9 1 years before. 

" But, allowing there may have been fuf- 

^' ficient . matter prepared for thefe purpofes, 

*^ I can hardly think, there are continued ca- 
vities, at any reafbnable depth, all under 
Etirgpe^ wherein an explofion being made, 

*^ might fliake, the whole at once, and yet 

B a make 
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" make no clefts, or reparations, in thofe 
parts where the minerals and mountainous 

rocks part from the light mold and clay. 
If an hundred barrels of gun-powder could 
be fixed in fome cave, a tnou&nd yards 
under ground ; allowing the force of the 
^ ' explolion fufiicient to raile all the weight 
of earth incumbent on the cavern; it 

** would certainly break the loofe mold 
from any large Ibiid rock we may conceive 
adjacent, and leave at leaft fome clefts be- 
" hind it. Bat wc feldom or never hear of 
" fuch clefts, made in fuch places, when 
earthquakes happen/' 

Again, he writes thus : " I cannot appre- 
hend, (if all earthquakes muft be made by 
exf^iions in fubterraneous caverns) why 
fometimcs a brge country, or whole con- 
tinent, fliould be thereby ihook all at once j 
why there ihould be no eruptions in the 
neighbourhood ?** 

From all circumftances confider'd, he con- 
cludes, that the abftnife, efFedive caufe of 
them comes from the air ; and that a calm is 
neceffary before an earthquake. And thefe 
two particulars are likewife Dr. Haks*s poli- 
tions : The earth-lightning, as he calls it, 
is firft kindled on the furface, and not at 
great depths, as has been thought ; whofe 
explofion is the immediate ouife of an 
pirthauake. He favc. lone* dry, hot fea- 

fons. 
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fons, are ufually the preparatory forcrun- 
*' ners of earthquakes/* From all thele con- 
iiderations I conclude ; ^nrtbqinfcfi nm not 
caused biiJubteffafteous vapors. - 

IL We are to inquire, what is the caufe of 
earthquakes. 

In an age when eledlricity has been fo 
much our entertainment, and our amaze- 
ment} when we are become fo well acquaint* 
ed with its ftupendous powers and proper- 
ties, its velocity, and inflantaneous operation 
* through any ^ven diftance ; when we fee, 
upon a touch, or an approach, between a 
.non-eIe(5tric and an electrified body, what a 
wonder&il vibration is produced I what a fiiapr 
it gives! how an innocuous flame breaks 
forth ! how violent a ihock ! Is it to be won- 
dered at, that hither we turn our thoughts^ for 
the folution of the prodigious appearance of 
an earthquake? 

Here is at once an aflemblage of all -thofe 
properties' and circumftances which we fo 
often fee in courles of eleftricity. Eleilrici- 
tv may be cali'd a fort of foul to matter, 
tnought to be an ethereal Are pervading all 
things^ and ading ihftantaneouily, where, 
and as £u: as it 18 excited. 'Tis every body's 
obfervation, that there never was a winter, 
like the laft part, in any one's memory, fo 
extremely remarkable for warmth and dxU 
nefs, abounding with thunder and lightning, 

B 3 very 
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very uncommon in winter; corufcations in 
the air frequent, juftly thought ele£farical by 
all philofophers ; particularly, twice we had 
the extraoi dinary appearance of that called 
aurora auftralisy with colours altc^ther nn-* 
ufual J and this juft before the firft earth- 
quake : All the while the wind conftantly 
touth and ibuth-wefty and that without rain^ 
which is unufual with thefe winds. 

This ftateof the atmofphere had continued 
five months before the iirft earthquake. Is it 
not hence reafonable to conclude^ tliat the 
earth, efpecially in our region, mpft be ^ 
brought into an unufual ftate of elcdricity ; 
into that vibratory tondirion wherein eledtri- 
city coniifts > and, coniequently, nothing was 
^^rariting but the approach of a non-eledlric 
body, to produce that fnap, and that (hock, 
which we call an earthquake ; a vibration of 
the fuperficies of the earth. 

That the earth was in that vibratory and 
eledric Aate we have further reafon to con** 
elude, from the very extraordinary fbrwaid** 
nefi of all the vegetable world with us. 
Every one knows, that, at the end of Fe-* 
bruary^ all forts of garden-ftufF, trees, fruits, 
and flowers, were as forward as in other years, 
by the middle of jlpriL Conformable to 
which, experiments abundantly fliow, that 
eledlrifying of plants quickens their growthj^ 
e(^ually as in animals it quickens the pulife. 

Nor 



Digitized by Google 



Earth CLUAKES. 23 

Nor will die anufutl dctnds and warmth of 

the weather folcly account for fuch a precipi- ^ 
tate vegetation : becaufe a neceflary lupply of 
rain was wantbg, as in the natural Spring- 

feafon. 

A very long dry froft will produce the 
liune ekdrkal fbte of the earth, as it equal- 
ly favours ele(5trical experiments. Thus, 
March 27, 1076, a froit from the ift of 
NoH)mkir to the middle of Aprils a general 
earthquake in England lucceeded. Matt. Pa- 
ris. That of Oxford^ iT'th of September 
1683, was after a froft. jan. 4, i63o, An 
earthquake in SomerfetJIjire : The air was very 
calm ; a frolly night* 

Mr. Fkmjied Gcmcurs with us, in our firft 
pofition, That earthquakes always happen in 
calm feaibns. He adds» ^' That Keckerman^ 
a learned author, who wrote on the fub- 
jed, affirms, and backs it from the au- 
thority of Arijiotk and Pliny:* 
The Sth of September 1601 was a very 
calm day but cloudy : And the Smyrna mer- 
chants obierve the earthquakes there happen 
in calm, ftill weather. The remarkable clear-* 
nefs and cahiinefs of the morning was ob*- 
fcrved in that of Oxford 1 7th of September 
1683, and the air continued fo for five or fix 

days after : Therefore we may infer, that it - 
is not impollible, what has been abundantly 

cdlated^ that fome foreigners fi:om Italy here 
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in England^ fome from the JVeJi-Indies (in 
both which countries earthquakes are more 
frequent than with us) did feem to apprehend 
our firft earthquai^e^ from the apparent tem- 
per of the weather ; and obfervations of this 
kind are as old as Arijhtle. It Is oblerved 
in Jamaica^ when the air is extraordinary 
calm^ an earthquake is always apprehended. 

We had lately read at the Royal Society, 
a very curious difcourie, irom Mr. Franklin 
of Pbiloiklphiay concerning thundergufb, 
lightning, the northern lights, and like me- 
teors. All which he rightly Iblves from the 
doctrine of eledricity. For, if a cloud raifed 
from the fea, which is a non-ekdric, hap- 
pens to touch a cloud raifed from exhalations 
of the land, when eledrified, it muft imme* 
diately caufc thunder and lightning. The 
eie&rical fire flowing from the touch of per- 
haps a thoufand miles compafs of clouds, 
makes that appearance which wc call llght- 
^ ning. The fnap which we hear in our elec-*- 
Crical experiments, when re-echoed from 
cloud to cloud, the extent of the firmament, 
makes that afFrightning found of thunder. 
. From the fame principle I infer, that, if a 
non-eledtric cloud difchargcs its contents upon 
any part of the earth, when in a high elec- 
trified ftate, an earthquake muft neodlarily 
enfuc. The fnap made upon the contacS of 
many miles compafs of folid earth, is that 

horrible 
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horrible uncomh noife, which we hear upon 

an earthquake and the fliock is the eiarth* 
quake itlelf. 

In the relation received from Portfnwuth^ 
and the IJle of Wight^ concerning the laft 
ihock thercj on the ibth of Marcb^ the wri- 
ter obierves, the Day was warm and ferene ; 
but, upon a gentle fliower falling in the evc- 
nine, the earthquake came. Here we have 
reafon to apprehend the eledrified ftate of the 
earth, and the touch of the non-eledxic 2 
which caufed the earthquake. 

The learned Dr. Childrey ob&rves, treat- 
ing on this fubjcd:, that earthquakes happen 
^pon rain ; a fudden ihower of rain in the 
time of a great drought. 
• 'Tis objeiSed, that, if this was the cafe, 
nothing would be more frequent than earth- 
quakes ; but thefe two drcumftances con- 
curring, a ftiower and dry weather, muft not 
neceiiarily caufe it, any more than touching 
a tube before it is eledrified cauies a (hap. 
The earth muft be in a proper eledrified ftate 
to produce it ; and dediricity has its fits ^ is 
remitted, intended, ceafed and recommenced. 
It has its bounds. All caufes muft concur. 
And now, with us, all neceflary caufes did 
fo apparently. Tho* a fhower of rain falling 
upon the earth when eledrified, may caufe 
an earthquake, yet too much rain before, will 
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' The day bdbre the cataftropfae of P^t^ 

Rayaly the weather was remarkably ferene and 
clear. Inthatmoftdreadfulearthquake, 1692, 
of Sicily y where 54 cities and towns, befidc a 
great number of villages were tkftroy'd ; but 
elpecialiy the whole city of Catania ; It was 
precoled by a moft agreeable, ferene and vntm- 
feafon, which was the more obfervable on ac- 
count of its being unuiual at that time of the 
year. 

I have been informed, that in the morning 
of both earthquakes laA pail with us» the air 
was ierene and calm ; on the morning before 

that 8th of February y the air wasoblerv'd to 
be remarkably calm ; and that a Uttle before, 
a black cloud appeared over great part of the 
horizon. Dr. Hales, in his relation, fays, the 
Centinels in St. James's Park, and others who 
were abroad in the morning of the kft ear|di<- 

quake, obfcrv'd a large black cloud, and fome 
coruications, juft before the £l:iock) and that it 
.was very calm weather : And that, in the hif- 
toy of earthquakes, they gcrtcrally begin in 
<2alm weather, with a black cloud. 

This obfenration precludes the fufpicionof 
earthquakes arifing from tumults and com- 
motions in the upper, or under region of the 
air« The remarkable clearne& of the air be- 
fore earthquakes, obfcrv'd by all, ftiovvs evi- 
dently how &ee it is irom vapQurs and the 
like. 

Agree* 
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Agreeable to our Jiftb pofitiun, Mr. Flam- 
- pd writes , " A hoUow aoife in the air al- 
" ways precedes an earthquake, fo ncair that 

it rather feems to accompany them. He, 

refers ue to Pbikjophicd Jranji^ms^ 
« 151. ^. 311. The ndfe was heard hf 

many that liv'd in the out-ftreets, and al- 

leys d£ Ltmdon^ retxiote from the noiie and 

tumult of the greater ftrccts." 

This he fpeaks of that felt in London 1692 ; 
bat now tht whole city heard the noijle^ on 
both thefe earthquakes of ours. 

The gardener, who gave a relation to the 

. Royal Society of what he obferved in the j 

J>//;//^-gardcn, todk notice, that firft he heard 

the moft dreadfol noiie imaginable, which he 

thought to be a great difcharge of £hip-guns, \ 

on the river : and that the noife rolled from 

the water-fide towards Ttemple-bar^ rather be- • | 

' fcMre the nodding of the houles. [ 
The gentleman who obferved it about Hot- J 

tingfordbury, fays, the nolle preceded the • I 
ihock« And this is a common obfervation, 1, 
which at once both ftreogthens our opinion of . I 
cle&icity, and confutes that of fubterraneous 
vapours 5 for, in the latter caic> the concuf- 
fion muft precede the noife. 

Agreeable to our Jecond pofition, Mr. FlatU'^ 
fiid virritcs, That carthqu^ are felt at 
<^ fea, equally as on land. Our merchants 
. fey. that, tbo* the water in the bay of 
\ " Z Smyrna 
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Smyrna lies level, and faiooth as a pond ; 
yet Aiips riding there feel .the ihocks very 
fepfibly, but in a very different manner 
from the houfes at land : For they heave 
not, but tremble ^ their inaft$ ihiver, as if 

" they would fall to pieces, and their guns 
ftart in their carriages, tho' the furface of 

" the fea lie all the time calm and unmov'd." 

In Dr. Hmfk*^ Phihfopbical Q>lk9ions, 6. 

p. 185, we are told, ** That a fliip felt a 
ihock in the main ocean ; that the poflen- 
gers, who had been afleep in their cabins, . 
* came upon deck in a fright, fearing the 
ihip had llruck upon feme rock > but, on 
heaving the lead, found themfelvcs out of 

foundings.'* 

All this is extremely agreeable to our af- 
fumption. The water receives the eledrical 
touch, and vibratory inteftine motion of its 
parts, as well as land. And the impreffigo 
may be made folely on the water a non-elec-* 
trie, by the touch of an elcdric fire-ball, or 
the Uke ; and that feems to have been c^t^a 
the cafe^ The proper vibratory motion is 
imprefs'd on the water without ruffling its 
furface; and fo communicated to all the parts 
of the (hip, gives the fenfe of a ihock to the 
bottom, the Ihivering to the mart, and the 
reft of the fymptoms ; v^hich fufficiently pro- 
claim the caufe of it to be an eled»-ical im- 
prelfion upon the water. Thp prefident men- 
tioned 



Digitized by Google 



EaRTHQ^U ACES. 29 

tioned a relation of a waterman, that felt it 

in his boat upon the river ; he thought it like 
a great thump at the bottom of the boat. 
And fo the fhips at fea fancy, they ftrike iip^ 

on a rock. 

This makes us apprehend, the reaibn of 
the fifties leaping up out of the canal mSautb^ 
wark, of which we had an account. So in 
that of Oxford^ 1683, one fidiing in the 
CbarweU felt hie boat tremble under him, and 
the lefler fifties feem'd affrighted by an un- 
ufual skipping. That eledricity is the caufc 
fought for, feems deducible from this confi- 
deration. Several writers on earthquakes al^ 
fimilate thefe vibrations of the earth to thofo 
of a mufical .ftring* Experiments have fliown, 
that fifhes in water may be killed by the par- 
ticular tone of a mulical ftring ; and 'tis 
known, that eledricity will kill animals. They 
afluredly felt the vibratory motion in the v?a- 
ter, which they were abfolutely ftrangers to 
before. No doubt it made them fick ; as 
thofe of weak nerves on land. And this cir- ' 
\ cumftance alone precludes any fufpicion of 
fubterraneous fires under the ocean. Or, if 
we were to admit of it, would the boiling of 
the water exhibit any appearance, like what 
we are fpeaking of^ either to the water, or to 
the ftup ? 

Mr. F/am/led liktwKc concurs in our eighth 
poiition, \l That nuuiy people found them- 

fclvcs 




" ielVes fiiddcnty fick at ftomach, and their 
heads dizzy and light j fo that thofe that had 

*>foriMrly ^ts of apofdexies^ dreaded their 

" retarn j partioikrif, ont gentleman, a fur* 
geon, fecimg hiinklf fo afFe£ted, and fear- 

<^ iiag a return of his a])oplexy» reibked to 
be let blood, without fiifpeding the earth-- 

" quake." 

After thefe two (hocks which we felt, man^r 
people had pains in their joints and back, as 
after cleftrifyin^ j many had licknefs, head* 
aikes, hyfteri€ and ncrvooa diibrders, and 
colkks, for the whole day after, and fome 
much longer, efpeciully people of weak 
aerres, weak con^toiions^ ibme womea 
miicarry'd upoa k $ to iboxe it has prov'd 

&tal. 

To this we muft attribute, that relation Wc 
had, of the dog lying adeep before the fire ; 
but upon the eartliquake, he fuddenly rofe 
up,, run about the room, whining, and en* 
deavouring to get out•^ 

Any foTid matter is capaWe of being put 
into a ilate of eledricity, fuch as iron guns ; 
tEUid the nmre fo, by reaibn of their ic^idity. 
And in proportion to it, is the greatnels of 
the fnap, and of the (hock s and a kind of 
lambent flame iiTues from the point of con- 
tact J and likewifc fomcwhat of a fulphurous 
^ell: So thai if both 6ame and fmell were 

dif- 
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difcerniblc in an earthquake ; 'tis to be fouad, 
without going to the bowels of the earth. 

Dr. Haks mentbos, that iblid bodies are 
the beft conductors of aereal lightning; whence 
oaks are rent» and iron nieked. And in 
pur earthquakes in Lmdon^ the toudeft noife 
was heard near fuch large lione buildings, as 
c;hurches, with loity fleeples. From the top 
of thefe we muft apprehend^ that the ele&ri-* 
cal explofion goes ofF into the open air j as 
:;i our experiments, from the point of fwords» 
aad the like. 

The electrical (hock is proportionate to the 
iblid electrified, agreeable to our Jeventb po» 
iition. This fully accounts for earthquakes ia 
general, and for many in particular. What 
can be imagiu'd greater than a ilK)ck of the 
body of the earth? 'Tis greater, or lefs ia 
proportion to the flatc of eleClrification. And. 
now we can account for feveral appearances. 
Ia the firft earthquake, the Lord Chancellor, 
Mafters in Chancery, and feveral Judges, were 
fitting in Wefiminjier^HaU^ with their b^cks 
to the wall of the upper-end, which is of a 
vaft thickncfs. They all relate the feverity of 
the ihock, from the wall feeming to puib to<- 
. wards them with great violence* 

And thus in the earthquake of 1692, Deal 
caftle is one of them built by Henry VIIL 
the waUs are of immenfe thicknefs, and 
flrength y yet they fliook fo fenfibly, that the 

people 
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people living in it, cxpeftcd it was falling on 
their beads* And this is the cafe in all earth-* 
quakes : the more fiibftantial the building, the 
more violent is the ihock : exadtly the mode oi 
eledrical vibration. And this Dr. Haks takes 
notice of and otliers ; that an earthquake fliat- 
ters rocks of marble, more, eaiily than the 
Jlrata of £ind, earth, or gravel. In the earth- 
quake jiercof 1692, a great cliff fell down 
near Dover-, and part of Saltwood^csS^c 
vail. 

*Tis from hence we account for that ob- 
fervation, that when we eleftrify any perfon ; 
upon a touch, the pain and blow of the (hock 
is felt at the joints, the wrift, elbow, and 
flioulder, for inftance, more than in the in- 
termediate parts ; becaufe there is the great- 
eft quantity of folid. 

At the fame time, that the force of elec- 
tricity in folids, is as the quantity of matter ; 
we fee moft evidently, by innumerable Ex- 
periments, that water is equally afTiftant in 
itrcngthnin?:, and conveying the force of elec- 
tricity ; and that in proportion too to its 'quan- 
tity. And hence is to be deduc'd the reafon 
of my obfervation j that the moft frequent 
and dreadful earthquakes have fallen upon ma- 
ritime places. And I find tlic lame is taken 
notice of in fome degree, by Acofia^ by 
Uttk^ who wrote on that in 1692, and others. 

» 

In 
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In the dreadfiil cataftrof^e at Part^Royal 

then, 'tis notorious, that its violence was chiefly 
near the iea. So Lima could not fuifcr with- 
out its port of CaUao. Even in thoie fo late* 
]j felt by us, they were fenfibly more violent 
towards the river, than farther from it. 
\ In that earthquake which was &k ki 
landy in the year 1692, (which was very 
much like thefe with us) there were no 
faouies thrown down, nor peribns kill'd : but 
it reached more particularly Sbeemefs, Sand* 
nvicb, Dealy Dover ^ Port/mouthy and the ma- 
ritime parts of Holland^ Flanders^ and Nor-- 
mandy. 

f In this that happened on Sunday the 18 th 
;of Mar€b laft, at Bath ^ it was felt particu- 
larly and ftrongly at Port/mouthy feyen miles 
above and below it, on the fea-fide ; all round 
the ifle of iVigbt^ at Smthampton^ the fca^ 
coaft of Selfey^ foath of Cbicbe/lery Arundel^ 
and the whole coaft of SuJJeXy without going 
up the land 5 and acrols the ica to the iilands 
of yer/ey and Guirn/ey. 

On Monday night, the 2d of this inftant 
Aprils ^750^ at teno'clock^ 2X Leveipool^ a 
ihock of an eartfaqoake. And felt in feteral 
other places in the neighbourhood | but par- 
ticularly, at Chcfier^ and IVarington* 

If we look intd> ancient h^ory, we find 
197 years before Chrift, an earthquake ibook 
* C terribly 
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terribly the ifle of Rhodes^ daau^'d many 
cities : and fome quite fwallow'd up* 

Seventeen years before Chrift, .many cit^ 
in the ille of Cyprus deftroy'd. 

Six years before Chhft^ the iile of Cooi 
vehemently afllidted* 

During the Peloponnejian war among tlie 
Greeks^ the ifle of Delos fhaken, and the moft 
beautifnl temple of Apollo thrown down. 

Soon after, the city of Lacedamon totally 
^eftroy'd. 

A. D. y<). Three cities in Cyprus over- 
4^rown. 

A. D. 82. The city of Smyrna ruined. 

In the time of Valens the emperor, a ter- 
rible eartiiquake in Crete^ whereby 100 cities 
were deftroy'd* 

Feb. 13, 1247, An earthqual^e, chiefly felt 
in the Ibames. Matt. Faris. 

May^ 13^2, A general earthquake, which 
did much milchief 3 the Friday fjllowing one 
lefs ; the Saturday following, one felt moftly 
by water. Henry de Knybtm. Holinfhed. 

A. D. 14' 56, In the city of Naples, 40,000 
. people loft, 

Conjlantinople has often fufier' d ; particu- 
larly in 1509, 13 ,000 people overwhelmed. 

153 1, At Lisbon, 1400 houfes thrown 
down; as many £batter'd» . 

J^ril^ 
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Aprily ibgOyThit Leeward^Ifiands, Mont^ 
feraty Nevis^ and Antigua : At Martinico, 
and the French iilands^ at St, Lucia^ &;c, a 
violent earthquake. 

Dec. 8, 1703, An earthquake ziHull^ a 
perfect calm, 

1702, At Strmtian^ in Argyle/hirey which 
extended all along the weft coaft of Great-^ 
Britain ; but to no breadth on land. 

OS. 25, 1734, At Shpoanty in SuJfeXy con- 
fiderable, the air perfedlly calm. 

But inftances enough, to ihow what I 
aim'd at, that maritime places are moft fub* 
jed: i which is a ftrong argument in favour of 
eledtricity ; when both the folid of the earth, 
and the qu^tity of the water concur, to 
make the fliocki exad:ly as in eled:rical expe- 
riments I when the bottle of water is held in 
the hand. 

Thus when our mind is difcharged of the 
prejudices of former notions, we difcern> 
that every appearance j&vours the principle we 
go upon. That, agreeable to Mr. Plamjled^ 
iubterraneous explofions, could they pervade, 
and traverfe the earth at pleafure, muft at laft 
burft, and difperfe every thing in their way. 
Yet 'tis not poflible for us to imagine, fuch 
a kmd of vibration (Hould follow, either by 
j(ea or land, as that we are treating of. But 
ele^rici^ compleatly anfwers it. This ao-- 

C 2 counts 



■36 'Tie Philofophy of 

counts for that fuperficial movement of the 
earth, that univeriai inftantaneous ihock» 
'which cnade every houfe in London to trem- > 
ble, none to fall : That qnlvering, tremulous, 
horizontal ^vibration^ iughly di^tereot from any 
motion we muft conceive, to be produced 
from fubtcrraneous evaporations. Hfisnce au- 
thors tell us, Dec. 30, 1739, dclcribing an 
earthquake in the weft^riding of Torkfbire : 
It feem'd i;S if the earth mov'd backward and 
forward horizontally j a quivering, with reci- 
procal vibrations. 

Mr. Flamjied rightly accounts the motion 
of earthquai^es to be undulatory ^ and by be- 
ing continued, caofes a like motion to a great 
' diflance. As when you flrike a long flrctch^d 
ftring of wire at one end, the motion is im- 
' medmtely txmtiniied tothe oriier« 80 &r he 
Cjitered Into the nature of eleftricity, 

Tho' he be in the right, thinking the caufe 
' comes from the air, yet what foUows, ccHitra- 
difts his own Iiypothefis. For if a calm be 
•neceffary before an earthquake 5 then 'tis not 
produced by any turbulence in the air. Nor 
can wc imagine that any aerial commotion, 
tho' it may ihake window, chimneys, and 

* the like, fhali reach 500 miles diftance, fplit 
thefolid earth, dcftroy whole cities, andcaufc 
thofi? dire defolations we hear of. 

» 

* • • ' Mr. 
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Mn Flamjled mentions a circumftance^ that: 

the earthquake here in 1692, was not felt in 
the north of Englandy nor in aii Scotland:^ 
for r^q fell that day in both. We may my 
readily conceive, tlxe earth there was not ii^ 
an electrified Aate % and the rain would fuffi- 
ciently prevent it« We hence underftand, 
' • how the fouthern regions fhould be morefub- 
jed; to them, than our northern ; where the 
warmth, and drinefe of the air, ib neceiiary 
to ele(5tricity» is more frec^uent than with 

OS. ^ 

FrcMXi dedric vibration only can we ac^ 
count for our tenth pofition, of fprings, and 
fountains being no ways damag'd by earth* 
quak^ : The modm goes no deeper into the 
earth, than the force and quantity of the 
ihock reaches ; which generally is not far % 
yet it proceeds lower down when the r^dy 
paffage of a well offers, and there afFedls the 
wafier contained in it ; put&it into an inteftine 
vibration, as to foot it, and *raife mud ixovft, 
the bottoo^ 

It may feem difficult to conceive^how a large 
portion of the earth's furfiice fhould be thus 
capble of eledrification. This difficulty is , 
ieflened by refle&ing on the nature of electri- 
city, and of the eledrical, ethereal fluid per- 
vading all things : how it is excited by the 
little motion of a fmall revolving glais ^obe. 

C3 By 
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By this we eleftrify the moft folid bodies, to 
the greateil diilance^ and with a velocity equal 
to that of lightning. 

Dr. Hales obfervcs, that the ufual cxplofion 
of the cannon on great days, in St. James's-^ 
Park^ is obferv'd to elei9:nfy the gla&^ in the 

windows of the Treafury. • 

We muft conceive, that when ihe cleariG 
ihock is communicated to one part of the 7 
earth, it extends itfelf proportionably to the 
force of the iliock, and to the quantity of 
eled:riiied iiirface ; and to the quality of the 
matter more or lefs fufceptible of it, more or 
lefs apt to propagate it. 

Set 1000 men in a row^ let every one 
communicate with thofc next him by an iron- 
wire held in their hands : on an elcdxical 
fhock they all feel it alilce, at the fame in- 
ftant 5 and this gives us a very good idea of 
the earthquake. 

When the earth is broken up in any large 
degree, 'tis by the fca-fide; where fometimes 
on a bold ihore, whole ftreets tumble into the 
fea, or into the gaping earth, now falling to- 
ward the fea. Sometimes on a flat and fandy 
ihore, whole Areets are rolled along the level 
into the fea. 

I am not fcnfible of any real objeftion 
againii our bfpotbefis^ but this, being the 
eleventh of my portions, or circumi&nccs. 
It fecms true, that carth^juakes are more fre- 
quent 
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queiit in Itafyy near Vcfirjiiis, and by ILtna^ 
in kiictly. And the caule kcnis apparently 
owing to thcfe volcano's. At firft fight, every 
one would think fo, but not from the true 
realon. This has given tjhe great prejudice to 
the judgmaits of the cunous, even at this 

day. But confidcr the matter impartially, and 
it will appear, lo far from bcmg a Arong ar- 
gument in favour of fubterraneous eruptions, 
that it ought to be efteem'da convincing proof 
to the contrary, and moil cogent in favour of 
my principle. In ftriAeft logic, there is no 
inference to be made from particulars to ge- 
nerals. Quite the . contrary. We have but 
tbefe two or three vulcano's on one quarter 
of the globe, and two of them toward the 
warmer dimate of it ; whereas earthquakes 
are innumerable, efpecialiy in thofe of a warm- 
er clime. That there are no vulcano's, no 
diicharges of ike and fmoke for a continuance^ 
and abundance, after earthquakes ; no fufpi- 
cion of it either h om fight or fmell, as we 
know by innumerable examples, as well as in 
our own country, and experience: is de- 
monftration, that this is not the caufe. If 
the vulcano's were the real cauie of earth* 
quakes, we ought afliiredly to exped, that in 
the countries thereabouts, the earthquakes 
ought to be far more extenlive than thofe in 
.otho: countries, where are no vulcano's; but 

C 4 this 
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this is altogether contrary to experience. Fof ^ 
as the celebrated naturalift Buffon obferves^ 
fucb are not extenfive^ as are near Mtna and 
Vefuvius. He further adds : Hijloire natu^ 
relky torn. x. p. 508. fpeaking^ among many 
others ) of a vulcano in the ifland of Tirnate^ 
he remarks, That this burning gulph is lefs 
agitated when the air is calm, and the fea-* - 
fonmild) than in ftorms and hurricanes 
and fays, •* This confirms what I have faid in 
<c foregoing difcourle^ and leems evident-^' 
ly to prove» that the 6re which makes vul^ 
cano*s comes not from the bottom of mmm- 
tains, but from the tops, or at leaft from 
a very little depth ; and that the hearth (or 
*• floor) of the fire is not far from the fum- 
" mit of the vukano' s for, if this was not 
the cafe, great winds could not contribtite 
to their conflagration.*' And this, in gene- 
ral, is a corroborative proof of my whole 1^- 
pothefis* For there can be no great fire m 
the earth, where there is no great conveyance 
of air. 

^ We have one vulcano in the cold region of 

Iceland^ and there is fometimes an earthquake 
. there j but, in the countries of that northern 
latitude, and thofe of lei&r, 'tis obvious in 
all hiftory, that earthquakes are lefs frequent 
than in the more fouthern. Therefore 'tis 
eaiy^ and very natural to conclude^ from all 
« ♦ confi- 
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Itonfiderations weighed together, that thefc 
vulcano's help to put the earth about them, 
into diat vibratory ftate and condition of elec-- 
tricity, which is the requiiite in my hypothec 
, ^ and by that means only, promote a fre- 
qoency of earthquakes there. 

I have only one circumftance to add, which 
may feem not inconfiderabic j probably per- 
ceived many, tho* not taken notice o£' 
For a whole week before the firft earthquake, 
ihepartidon wainfcot of my houie (between 
the forward and backward rooms) made an 
odd kind of tremulous, cracklins: noife con- 
tinually, as if the wainfcot would fplit; or 
as if fome damage was apprehended to thtf 
houfe. This was obferv'd by the family, 
with a good deal of concern, ^bat in the 
chamber crackled more than that below. We ^ 
never percciv'd it before, nor fince ; and ap- 
parently, it Ihows the vibratory ilatc of the^ 
fbrface of the earth, at that time. 
* But whether our conjedtures upon this im- 
portant fubjei^ be well founded or no, it cer- 
tainly becomes a chriftian philoibpher, whilft 
he is inveftigating material caufes, to look 
up, and regard the moral ufe of them. For 
in reality, every thing, the whole world, was 
ultimately for that purpofe made. When 
we fee fuch a kind of ^irituality imprefs'd 
on mere matter, as this amazing property of 
clcftricity, it flxpuld kindle in us a high am- 

biuon 
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bttion of alTerting, and exerting the infinitely 

fuperior value, and powers, and excellency of 
the ipkitual part of us, deftin'4 to an imoxor* 
tal duration. And of all the great and pub- 
lie calamities, which affedl us mortals, earth-' 
quakes claim the firft title to the name of 
warnings and judgments. None fo proper to 
threaten, or to execute Acngeance upon a 
guilty people. Nor has any other^ thofe an- 
nexed terrors, fo much of the unufual, the 
unavoidable, the fudden and the horrible ap- 
preheniion of being crulli'd to death, or bu- 
ried alive. And when in our own fight, thefe 
rare and extraordinary phcenomena appear, it 
cannot but be a to us, to do our duty 
toward that great Being, who^ by a drop of 
water, can produce eiicds fo prodigious. 

That earthquakes proclaim themfelves to 
mankind in this light, i$ farther deducible 
from this obferyation, the ninth in our reca- 
pitulation of circumiiances ^ that they are pe« 
culiarly direAed to great eities, and maritime 
towns, thofe nurferics of wealth, luxury, and 
of all the evils naturally flowing therefrom. 
It would be childifli to rehearle from old hi«» 
ftory, or modern, a proof of it. We liave 
no other notices of them. Look upon thefe 
two {hocks we have here felt. We own 
that Hampfted'heatb^ and Finchky-foreft^ and 
Kennington-common were aiie<^ed with it; 
^et it is notorious^ that London was the center, 

the 
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the place to which the finger of God was 

And this leads us in the third place, to 
confider the moral uie and purpofe of thefe 
magnalia 7iatur(tj and prodigies of the agency 
oi material caufes. For* nothing fare, but 
an eleArical fliock, and that from a diving 
hand, could have been fo well adjufted, as 
twice, nay four times, fo fenfibly to ihake 
. every boufe in London^ and not throw one 
down. This duty we will endeavour to exe- 
cute, from the words of that great man^ king 
.David. 
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PSALM otviii. 7. 

^hen the earth JJmky and trembled ; the foun^ 
datiom alfo of the hills maved^ and were 
Jhaken y becaujt be ws wrotb. 

THIS Pllilm is a triumphal fong, which 
David delivered publickly before God, 
in thankful remembrance of the great mercies 
he had received ; being firmly eftablifl:ied on 
his throne : and all. his enemieSj foreign or 
domeftick, fubdued. 

He does not attribute this happy fituatlon of 
his affairs to his own prudence and courage ; 
but, like a confummate politician, abfolutely 
to the mediation of the divine providence* 
He draws up a moft grand and magniricent 
defcription of the advent of the deity, (iich as 
words never before exprcfled. All the heathen 
pidlures of the appearance of their gods, are 
cold and lame, compared to this ; which is 
- defervedly fo much adniir'd by all criticks that 
liave any tafte tor religion, as well as language. 
This verfe, in our text, is the iirit move- 
ment in the fcene, which was to reprefent the 
appearance of yehovah^ without whofe intcr- 
ppfition David hoped for nothing fortunate. 
After dcfcribing all the pomp of light, and 

darknefsy 
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tlarknefe, celeftial ; hailftones, thunder, light- 
ning, and the like inftances of majeily and ter<^ 
tOTy in the skies ; he (till keeps his eye on the 
ground^ and concludes with the earthquake, 
.where he beg^n* 

^bm the cbanneh of waters were Jeeny and 
the foundations of the earth were difcovered-^ 
4it thy rebukey O Lord > at the blajl of the 
breath of thy nojlrik. ■ ' ^ 

Our holy pfalmift, at other times, has ex- 
hibited the iame images, in different color- 
ing; as a great mailer varies his works, to 
ftrike out all the beauties. 

Pfal. Ijfvjii. 7. O GoJy when thou wenteft 
fortb before tl:>y people ; wben tbm iidfi march 
thro* the wildernefs j the earth fhooky the hea^- 
. vem alfo dropped^ at the prefence of God. 
Even Sinai itfelf was movea^ at the prejerite 
of God*, the God of Ifrael 

By this he means, the giving the law. 
Exoli. xix. 8. jhtd mount Sinai was altoge^ 
ther on a fmoke ; hecaiife the Lord defcended 
on it in fire : and the fmoke afcended as tbe 
faioke of a furnace^ and tbe whole mount 
quaked greatly. 

Again, Fial. cxiv. when he is de£:ribing 
die fmifage over the Redfea, and that over Jor^ 
dan-j he brings in the machinery of earth- 
quakes, to teftify the divine prefence. 

When Ifrael went out of Egypt , and the 
boufe of Jacob from among a grange people ^ 
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the fta faw it and fed. Jordan was drivem 

back. 

'The mountains skipped like rams: and the 
Utile bills like young jheep. 

Then he asks the qucftion, What ailed thee^ 
* O thou fea, that thou Jleddeji ! and thou Jor^ 
dan, that thou waft driven back t 

Te ?noimtai?is that ye skipped like rams, and 
ye little hills like young fieep ! 

He anfwers: Tremble thou earth at thepre^ 
fence of the Lord : at the prefnce of the God 
of Jacob. 

He fails not to attribute thefe qiarvellous 

appearances, to their true caufc. The* he 
Ipiew full well^ that the God of nature ad- 
miaiftred the ordinary courie of the earth by 
fecond caufes ; yet he could not be fo blind 
but to perceive, when the waves of the ocean 
retreated; when the waters of Jordan dX^ 
vided; when mount Si?iai was all in fire, ' 
Imoke, lightning and thunder, with the trun)- 
, pet of God founding, and the whole moun* 
tain fliaking : he could not but perceive the 
prefence of the author of nature, in thefe ex- 
traordinary appearances. 

But every where in lacred fcripture earth- 
quakes are particularly iingled out, above all 
other natural pbanomena^ as having more of 
the majefty and terrific pomp, to denote aa 
immediate operation of God's hand j to ex- 
cite our fear, and ihew his anger^^ . as in oqr , 

text, . 



Digitized by Google 



£ ARTHQU AKBS«. 47 

text, becauje be was wroth^ In imitation of 
the £icred writers, the heathen poet8, both 

greek and latin^ exprcfs tlie anger ot their j^^- 
piter by an earthquake : 

Terrificcvn capitis concujfit terque quaterque 
Cajariem s cum qua terram^ mare^ Jidera^ 
mtmt. OnA. 

The moving meteors in the free air, lightningp 
corufcations, fire-balls, tempefts, thunders, or 
the dreaded comets, tho* frightful enough j 
yet people that do not think to any purpole, 
Jhope, as they are at a diftance, to eicape their 
effcdts. But when the terror comes home to 
us, to our feet p whea the earth moves on 
which we ftand ; what heart is not moved ? 
When our houfes /hake over our ears, tl^ 
greateil courage is Jhaken. 

It is true, an earthquake cauies an univerftl 
dread among all forts of people ; even the 
philofopher immeried in fpeculation of iecond 
eaufes, quakes ; as well as the pious, whoie 
fear proceeds from folid piety : a due ienfe of 
the anger of the almighty Being. 

We &W how the late earthquakes affrighted 
every one ; but, as to the generality, it w^as 
but for a moment. When they found them- 
felves iafe, and alive ; thoughtle& they ran to 
^their bufinef^, or their diverlion : and this not 
only the iirli, but the iecond time« And I 

am 
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am apprehcalive, were another, and another 
to come, they would only be k& regarded 

than the preceding. As the IfraeliteSy to 
whom miracles became £imiliar ; as the Jews^ 
in our Saviour's time, demanding of him to 
' fhow them a fign from heaven, in the midft 
of the conftant fcene of miracles innumerable. 

But 'tis my prefent bufineis to call you to 
a due and ferious reflexion, on thefe extraor- 
dinary events ; by coniidering, 

I. What the written word of God, the holy 
fcriptures, informs us, concerning the ulti- 
mate purpofeof earthquakes, 

II. What we can karn fiom pro&ne hi--. 

ftory. 

III. To conclude with our text, that thq^ 
are ftri£tly and properly divine judgments % be^ 
caufe be was ^wrofh. 

Ever iince the earth began, earthquakes 
have beeii look'd on as extraordinary appear* 
ances, among the prodigies of nature, and 
executioners of divine juitice. In the cafe of 
Korab, the earth opened her mmth and fwaU 
lowed them tip ; and their houfes, and all the 
men that pertained unto them i and all their 
goods. 

In the miraculous viilory obtained by Jona^ 
than, and his armor-bearer, over the army of 
the Philijlines, I. Sam. xiv. Tlicre was a pa- 
nic terror infused into the Pbilijiines^ and an 
earthquake : it is call'd a very great trembling 
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inf G^ki^ What the heathen attributed to Pan^ 
an ims^inary deity of their own making : the , 
Hebrews rightly refer*d to the true caufe, the 
firft, and iupreme* 

In the new teftament, at our Saviour's 
death, there was a great earthquake, which 
was altogether miraculous; as much as the 
.ecUpie of the fun then. The elements might 
well fympathize with the God of nature, ^he 
fun was, darined, (be vail of the tei^k was. 
rent in twain ; tie earth did quake^ the rocks 
rent. 

> Ag^9 at his refurre^ion. Matt, xxviii. 2. 
^tbere was a great earthquake. 7be angel of 
the Lord defcenJed from heaveriy and rolled 
back the Jione from the door^ and fat upon it. 

And fw fear of him the keepers did Jbake^ 
and became as dead men. 

Matt, xxvii. 54* When the centurion^ and 
they that were with bim^ watching Je^us^ 
faw the earthquake y they feared greatly. See 
the confequcnce of it in one place i and thus- 
in another: 

ASis iv. 31. The Apofiles^ in the infant 
church, when prayings the place was fhaken^ 
where tl^ were affembled together : and they 
were all filed with the Holy GboJL The hea- 
then centurion feared upon the earthquake : 

Thechriftians prayingi were filled with the 
Holy Gbofi. 
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ASs xvL 26. When Pom/ -and Silas were 

in prifon. At midnight when they prayd^ and 
Jmng iymtu to God, Juddenly there was a great 
eartbqmkei fo that tie fmmbttimts ^ the 

prijo'a were Jhaken, And immediately all the 
doors Wire ofemd^ and every one's ikuuU ware 
loofed. 

Obferve the confequencc it had upon the 
goaler I He.cuUed for a light ^ and Jprang in^ 
smd cam trembitng^ arid fell dma Ufon 
Paul and SUa^^ and faid^ Sirs^ what mufl JT 
do to be faved ^ . . 

The goal trembled ; and the goaler trem- 
bled, as k obferved by a writer on this head, 
an earthquake could /often his hard heart, 
and tfen what h^ had kci^d. U awaken'd 
him OBt of his fpkitaal flmnber, as well as 
his natural ileep, and juade his conic ience^ as 
wdl as the foondatioos of the prifim, to 
^uake. A bad conlcience b as a frwMed fea^ 
that cannot reji^ but caftetb up mre^ and clay» 
The goaler pax:eiv'd the oeieftial wammg^ 
and nude a proper ufe of it. 

There are many circumftances in the na- 
' ^e of earthquakes, which rend^ them pe- 
ctiKarly proper to be the in fliim ie i Hi in God^ 
hand, to give warning to a people^ to amead 
their ways. 

The Jhddenmfsn one. We&w, not long 
ago^ what an efie^ was produced by. a lolar 

ecliple^ 
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cciipfc, tho' it was cxpeiked long before. We 
fafld the predidiOfii mi ealciilatioiid aboiit it 

in all our almanacs ; yet there was an univer- 
M kn(mim& that followed it. All that mom^ 
mgy we could wailc tJm Ateetj without hcar^ 

ing an oath, and the churches were full, ia 
time of prayer. But the Juddenmjs of aa 
earthquake that ooimsi^alan inftant, imthooght 

of, without warning, that feems to bring un- 
avoidable death alpog with it ; is able to touch 
an adsuoiantb heart. To fee death ftallLing 
o*er a great city, ready to fweep us all away^ 
ia an inftantaneous ruin, without a iingle mo« 
0Mit to leoolkd); our thoughts ; this is lear 
without remedy ; this is far beyond battle and 
peftilence.» Tiie lightning and thunderbolt^ 
that fiietb by day^ may fuddenly 
take off an objedl or two, and leave no Ipace 
ibr repentance : but what horrcu: can 6C|ual 
tfaaf, when above a million of people are lia* 
ble to be buried, in one common grave ! 

Another coniideration that inhances the 
dread of earthquakes^ is the unavaidabknefi 
of the calamity. Famine, and war, and re* 
bellion, and pcftilcncc we may run from, the 
^iftafe anaong the cattle^ and toeaft^ and the 

like ftripes of angry heaven, we n^ay have 
£>me chance to ekape : but no means^ 00 
precaotion, no reme^, no pnidence Cm icreeii 

Us^ iiOiXi io uiuyerial a defoiatic^a aj^ thid ; 'tis 

Pa as 
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as the prdence of God. Whither then cam 

we go to hide oiirfelves ? Muft we call upon 
the rocks and moantains, to cover, and fliel- 
ter us from the divme wrath 1 And tbey jhalt 
go into the holes of the rocks ^ and into the caves 
of the earthy for fear of the Lord, and 
^ for the glory of bis maje/fy*, v»ben he.arifetb 

h. to JJjake terribly the earth. Alas, thofc are the 

Iri very iiiftraraents he employs ibr our deitaxc- 

tion; to be our tombftodes f 

TLis liiiiifual kind of death too, Urikes us 
\ widi horror J to be buried alive. The earth, ^ 

the common mother of us all, and the com-* 
\ mon grave j to eat up her offtpring alh^ j 

\ - crouds all the images of amazement together, 
^ that can enter into the heart of man. 

^ The greater the terror accompanying earth- - 

quakes, the greater a blefling is our deliver- 
ance from the danger of it! What can equal 
\ God's power and judgment but his mercy ? 

\ Confider the wonderful confequence ; that the 

whole city of London ihould fo feniibly be 
: ihaken, and yet no one inhabited houfe to 

fall ; nor one perfon kill'd. Amazibg inftance 
of power, and goodne&, in our prefervation ! 
• And this not only once, but the iecond time 
alfo i tho' evidentlv ftrons^cr was the concuf- 
' UotL So ftrong that almoft every perfon was 
throughly perfuaded, that ibme part, at leaft, 
9x their houfes, was Jelling down. Can we 

help 
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help admiring, that judgoient Iliould be £0 
temper'd with mercy ! Do we look only at the 

fecond caufcs with our unbelievers ; and fport 
away the divine preience, as if it was aa or- 
dinary occurrence of every day ? They want 
to fee a miracle. Nought can afFeft them, 
but a dired:, fupernatural agency. 

I anfwer, bcdiold a vijible, and notorious 
miracle; plainly obvious, and before all their 
fenies. For can there be a greater miracle^ 
can any thing be more direi^ly the finger of 
God than this, which we ourfelves faw with 
our ey^ ^ that befeil the whole city of 
JLmhn. 

We know the nature of the building cf 
London holies ^ which ibnietimes fall of them-^ 
•ielves, without ihaking. Wonderful then is 
it to be thought, and a miracle indeed, that 
every houfe in this vafl city, ihould twice be 
agitated^ and rocked to and fi-o ; and not one 
fall, nor one perfon receive any damage. 
In vain will the philofophers feek £>r a fo«- 

• lution of this probieni, in natural caules (Mily. 
•By their chymical experiments, they make feme 
Jittle mimic imitations of tremors and fumes^ 
imd explofions. So by gun-powder, we ape 
the regal voice of thunder. But where is the 
difcretionary aft of mercy, and benignity, 

, that ieparates between the veng^efiil and kind ? 
Thefe fecond caufes adt according to their 

D 3 material 
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ocean, that flaw in^ abd of&whiAak every . 

thing, where a breach is made. They can 
ohferve no diftindtion between the lands of ^ 
rightepua man^ mid of a finner : they caonot 
ftop at the breach, and gather themfclves on 
heap, and not enter iii aUj^ as the wa« 
t^rsof y^r^tfndid* 

But in the cafe before us, the hand of the 
Lord, that flayed the flowing of the waters, 
that quelled die raging of the iea, and its 
proud waves ; fcts bounds to the tremUing of 
the earth. Hither iliall its vibrations go, and 
no further. When alas, if it went but one 
inch further (in comparifon) a tptal ruin mu|l 
unavoidably follow» 

Confider thii particular, wheQ apply'd to 
all the buildings in this immenfe city : and 
wonder and adore, that almighty providence 
whid) oviBrlook^ us, find preforib'd the 
mitSi fo narrow, fo precife | vyhich iav'd us 
from universal havoc ! 

IL Did we eftape $ how much haroier ate 
we, than the millions that have perimed by 
the like calamity ? Jofephus the £uxi0U8 Jewi/b 
hiftorian records, that about 29 years befirc 
our Saviour's birth, there happened fuch an 
earthijuake in the cou(itry of Judea^ that 
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In the fiftli year of the reign of Tiberius, 
fo dreadful an earthquake happened in jijia 
mnoTy that no leis than 13 cities werede- 
ftroy'd in one night j many of them great, 
and Rajai : Sardii in particular^ faid to be fe* 
cond to Baiylm* 

In yf. Z). 66. Another earthquake hap- 
pened there, which deftroy'd Laodicea^ Hiera^ 
f$U$y and Cohffus. 

A, D. 79. Three cities in Cyptm were 
overthrown^ 

A. D. 114. The city of Antiocb fuffered 
extremely j whilil the emperor Trajan was 
in it. And in the 7th year of that emperor^ 
pine femal cities were deftroy'd in Jfia^ 
Greece, and Calabria^ 

To come nearer home, and our own times : 
In 1 169, Catania in Sicily was deftroyed^ and 
15^000 people killed. 

1 692^ The whole city deftroy 'd and 1 800O 
Inhattttants. 

1456, At Naples 40,000 periihed by an 

i:arthquakc« 

153 1, In the city of Lisbon, 1400 hou^ 

were overthrown there, befides many da^* 
fiutgedt 

We know the miferable and deplorable 
cataftrophe of Port-^jal^ in Jamaica j which 
fell out in our own davs. My blood f3md^ 
dcrs at the relation of it. And not many 
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months ago, the populous Lima in jimerica^ 
was wholly fwallowed up. 

Have we not reafon then to fear, for our- 
felves? 'Tis true, wc have hitherto efcapcd. 
Bat can we tell how ibon God (hall let loofe 
the avenging powder of another ; which may 
come, for ought we know^ while we are 
fpeaking of it. And if it muft come, happy 
may it be for us, that it finds us in this place^ 
and fo doing, 

IIL And this brings us, to confider the 
ufes of thefe admonitions ; and to (how, that 
they are the efFcdis of the divine anger. For 
the earth Jbooi and tremUed, fays the hxAy ^ 
pfolmift, the foundatkn of the hills moved 
and were jhaken ; becauje he was wroth. 

And here we cannot pofiibly have a ftron- 

ger and more convincing evidence, of theic 
convuliions of nature, being the immediate 
finger of God, than this fingle confident- 

tion. Let us but refleft on what has been 
iaid, in fhort i that thefe vifitations only hap- 
pen to great and populous cities, to great and 
eminent ports, and maritime emporiums fiou- 
riihing in trade, riches, and luxury. 

We hear not of barren defiuts, uninha- 
1>ited wildemefles, wide heaths, and doifdis, 
rocky cliffs, and beaches of the fca, to be 
the ufual fubjedt of earthquakes : but of towns 
and cities. Not fo much of little vSlages, 

but 

* 
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but of thofe immenfe colledions of people* 
God does not give his warnings to birds, and 
beafts of the foreft 5 to flocks of (heep ; that 

SUQ^tually execute, the reipedive oiKces he 
as enjoined them : bat to us^ the - lords of 
the creation ; to whom he has given reafon, 
fenfe^ and faculties, to refled:, and judge of 
things, of our own adions, as well as his ; 
of his doings, toward the children of men. 

We obferved before, a plain and notorious 
proof of God's hand in .-^^eie judgments ; 
that he cou'd move a whole city without 
throwing down a h^ufe. And this is moft 
afluredly a -i^QCl^^^oof $ that he vifits tmly 
great cities, wim thefe judgments. And we 
muft conclude this to be as ftrong an argu- 
ment of a divine interpofition in thefe gfiairs, 
as any mathematical demonftration. 

Some free-thinkers, or free-livers, when 
they find, they cannot let afide this reaibn- 
ing, fhelter themfelves, with the hiftory of 
God's converfe with jibrabam ; about the 
cities of Sodm and Gmorrba ; afluring them- 
felves, there is no danger. For tho' they 
can't pretend to be the meritorious people ; 
yet they think God's mercy will be as fignal 
to us, as heretofore : and that we have 
among us^ at leaft ten righteous perfons, to 
iave the reft. 

But 
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Bat vain ate iiidi hopes : God wiU lay to 

them, as heretofore to the ^ewi • If I hring 
my great judgments upon the earthy as I live 
faith the Lord^ tho* Noah, Daniel, and Job 
'were there ; they Jlooidd five neither fons^ nor 
daughters^ but their own fouls only. 

God can, if lie pleafes, by very extiaor^r 
dinary means, preferve fuch as he tliinks fit. 
But in general judgments^ the righteous mui^ . 
undergo one common &te, with the wicked. 
God's mercy will be fliovvii to them after this 
life, to make the fuperabundant amends. 

But this is a lolid leflbn to us, of the ne« 
ceflity of a future life. We may as well ba-^ 
niih God out of ttie earth, as to deny his at*- 
tributes of power, and goodnefi, and juftice, 
and the like. And thefe will infure us of a 
future ilate ; when an exad returii will be 
made, for our behaviour in this ; otherwife 
we might juftly expodalate, as Abraham 
did, WiU not the judge of all the earth dQ 
right? 

Good men, who have endeavour'd to do 
their duty, may fay, God is our refuge and 
ftrength^ a wry prefent help in trwbk* 
^erefore will not we fear^ tho' the earth be 
removed j tho' the mountains he carried into the ^ 
mdfl of the fea \ the^* the waters thereof raar^ 
and be troubled j tho* the mountains Jhake with 
the fi»elUng thereof 

Qme 
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CMe behold the wrks of tie Lord ; wbat 

defihtiom be hath made on the earth. 

In the mean time^ let us not think oo 
timning awf from the dannr, ib much as 
©n mending our ways ; pertefting the chri- 
fiian life % reforming the ab(MDinable crimes, 
ib juflly chargeable on great and maritime 
citi^ ; overflowing with riches, pride, and 
luxury, with vanity^ pleaiur^, and profane^ 
DCifi I with gaining, immorality, infidelity ^ 
and cipecially with the notorious crime of 
iaU)ath-breaking» which is the foundation of 
all, and comprehends all others $ &x it pre- 
vents people from amending of any. If they 
£ul of their duty towards God, in making 
their regular approaches to his temple^ no 
wonder they are guilty of all crimes ; regard 
neither God nor man. If they fail of com- 
ing, where they may hope for the kindly in^ 
fluences of God's holy Spirit j we need not 
wonder at their egregious wickedneis ; they 
become abiblutely irredaimable. 

But of yon, my beloved brethren, here af- 
&mbkd, I hope better things. You ihun the 
degenerate conruptions of this evil age ; you 
are not of the number of thofethat frequent 
our public meetings of folly, from the morn* 
ing rendesvouzes to the mid--night ailem- 

blies; and that protradled to the morning 
light again. As if we ought to baniih all ie- 

rious 
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rious thoughts of our immortal interefts ; and 
that in the facrcd feafon of lent \ deftin'd by 
the churchy for this very ferious parpofe. 

Let us think, how this warning happened 
to us, in the time of lent ^ when they were' 
revelling in their places of entertainment, 
both morning and evening, as if no fuch 
thing had been ; and this on the very days \ 
as if they confronted, and dar'd almighty ven- 
geance. Much of a parallel cafe with that 
of the famous city of Herculaneum^ which is 
now the entertainment of the curious. Firft 
it was miferably (hattei 'd by an earthquake ; 
whilft the people were at their diverfions in 
the theatre; where all aflembled periflied. 
This was in the firfl: year of Tiitus the em- 
peror: but fuch ^ partial judgment not 
mending their manners ; 9 years after, the 
whole city was deftroy'd by a lake of liquid 
fire and brimftonc, from mount Fefwuius^ 
juft in the manner we now find it ; 50 foot 
deep in cinders, and afhes, 

IFhen thy judgments^ 0 God, are abroad^ 
the inhabitants of the earth mil team rigbte* 

oufnefs. 

The Lord is the true God 1 be is the living 
. God ; the everlajiing King : At bis wratby 

the earth JJjall tremble^ and the ?iatiom /hall 
not be able to abide his indignation % iays the 
^o^htt Jeremiah^ % 10. 

God 
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God give us grace, that inftead of thefe 
idiort-liv'd, and uniatisfying pleafores; in- 
ftead of palaces and houfes here, ornament- 
ed in a fumptuous ^d elegant tajic ; which 
may perhaps be fwept away, with their 
owners, in a moment; we may afpire to- 
wards that heavenly city, which is above ; 
whofe foundations are not laid with hands, 
eternal in the heavens, 



FINIS. 
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PREFACE. 

THIS difcQurfe is but a necejfary con- 
fequence of the preceding. Uje whole 
m other than an ejjay^ toward invejiigating 
the true nature of the wonderful appearance 
of an earthquake. And fometbing is done to^ 
ward ity if only by eradicating an old er^ 
ror. In attaining the propofed end, I 
bave emkavour*d to lay all the necejfary cir^- 
cum/lances together^ which to our great amaze^ 
ment we have feen^ and felt, ^bat they nuy 
not be as Jbon forgotten^ as they generally were, 
by the giddy multitude ; equally tbougbtlefs of 
what they knew to be paft^ as chiJdiJbly fear^ 
ful of an imaginary one;fubfequent :for which 
there could not be the leafi ground of appre-- 
benfion. By fober perfons it was^ with great 
reafon^ thought a judicial infatuation^ and as 
much to be wojider'd at^ as an ^earthquake it^ 
felfi a real panic. When a third part of 
this immenfe city ran out into the fields for 
half a cold night ; alarm* d with the filly prer 
diffion of a dsfiemper'd fellow / 

Nothing could tempt one to commemorate 
fhe follies of our cotemporaries^ but the hope^ 
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it may be ufefui hereafter : and to fiiow the 
true caufe of this fenfelefi terror ; the want cf 
a true fenfe of rcUgion ; and an unhcrfal de^ 
generacjy and corruption of manners : begun 
. 6y the great ones, ana imo pt^agated tbfif 
all degrees to the hweji : begun in this great 
city I and now advancing apace to every great 
towtin the kingdom. 

*Tts from the great ones alone y that we can 
hope for a reformation : and that by a Jiri^ 
obfePoance of the fabbatieal duty. Exampje^ 
moe know^ go'vcrns the aSlions of mttrikind. 
That mujt rejiore the praBice^ and the injiu' 
ence of religion : which ahne cattprtoent iSt'^ 
dangers that infefi e^vcr)' corner qf ourflreets ; • 
every road in the kingdom. We mifiake the 
pdftt^ and betray ottr igmorande inhiirhm nd^ 
turc^ when ive thinks aB^ of parliament^ fmss^ 
and executions will do it. They are very 
weak in eomparifon' of the imprejfumt of re^' 
ligion^ a?2d corL ience : as all philofophy both 
natural and religious^ has hitherto thought^ 
find known. 



to 
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Breiklent of the Royal Society^ 



S-I N C E I had the honour to lay before 
the Society, fiQ the ipring^ my thoughts 
ppoQ earthquakes : we have had many 
further opportunities of refleding up- 
OQ ll^t-motft awful^ and hitherto unufual ap- 
pearance. An earthquake was felt at Eafiwell 
in Kenty on monday march 12, and on funday^ 
march 1,8, at Portfmmth, the IJk q/ Wight ^ 
Southampton^ and along the coaft of Sujfex^ 
the ifles of Gnernfey^ 'J^^f^- April 2, % 
foiart . earthquake at Manchejler^ Liverpool^ 
Taunton, Batb, Flinty Lanca^ery Wrex- 
ham^ reaching 40 miles north and fouth : 70 
miles eaft and weft. Since then at lUime^ 
Naples, liegbprn ; in the fouth of France, 
and at Pau under tlie Pyrenean mountains: 
Oporto, at S. Macairem Guienne, MeJJina in 
Sicily, Munich in Bavaria^ 6cc. 6cc. fo that 
the year 17^0, may rather be called the year 
of earthquakes^ than of jubilee. For iince 

A 3 February 
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February laft, when they began with us aC 

London ; as far as I can learn, they have ap- 
peared in many parts of Europe^ Af^a^ Africa^ 
and America. And have likewife revifited 
many counties in our own ifland , and at 
length, on the 30th of laft jiptember ^ve 
much the moft exteniive (hock^ we have leen 
here in our days. 

It may be well^ expeded. that theie fre- 
quent vifits, in themfelves ib very extraordi-* 
nary, to us fo rare, and that in one year, 
fhould keep up our attention : and as to my 
own part, induce one to refled, on what I 
before offered concerning them ; and be a fuf- % 
ficient apology for the prefent paper. 

We have been acquainted, by thofe who 
remember it, that in the earthquake of nov. 
1703, which happen'd in Lincolnjhirey the 
weather was calm, dofe, gloomy, warm, and 
dry 3 in a degree highly unufual, at that fea- 
fon. And thus it has been with us, . all the 
year. And from the numerous accounts we 
have receiv'd at the Royal Society, in the be- 
ginning, and ending of the year ; where any 
mention is made of the weather; they all 
agree in the like particular. Which is con- 
fentaneous to what I remarked, as the con- 
ftant forerunner of earthquakes ; and what pre- 
pares the earth's furface, for the ele<flrical 
llroke : which I ailerted to be the caufe of 
them. 

In 
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In my laft^ we had a paper read at the 

Royal Society,concerning the fecond earthquake 
felt by us at London^ on the 8th of march. 
A fliepherd belonging to Mr. Secretary Fox 
at Ken/ington (the sky being pcrfeftly ferene, 
and clear) was much furprifed with a very 
extraordinary noife in the air, rolling over his 
head, as of cannon clofe by. He likewife 
thought, that it came from the north-weft, 
and went to the feath-*eaft: a motion quite 
contrary, to what muft have been the cafe, 
if it were really of cannon. This noife pafs'd 
ru(hing by hnn ; and inftandy he iaw the 
ground (a dry, and folk! fpot) wave under 
him, like the face of the river. The tall 
trees of the avenue, where he wa^ nodded 
ttheir tops very fenfibly, and qmver'd like a 
fliaken fpear. The flock of fticep immediate- 
ly took fright, and ran all away together, as 
if dogs had>purfoed them. A great rookery 
in the place, were equally alarm'd, and after 
an univeriai clangor, ilew away ^ no leis than 
if chaced by hawks. 

I was likewife inform'd, that in the fame 
earthquake, a great parcel of hens, and chic* 
jcens, kept at that time in Graf s4nn^lane^ up* 
on the fliock, ran to the rooft, affrighted. 
And the like was obferv'd of pigeons. And 
in our laft account of the earthquake irom 
Northampton^ 'tis remarked, that the birds iu 

A 4 cages 
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hide t^emftlves. , 

^f^«?^ 21, the ^loyal 5oGi«ty, Mr. y^^^iff- 
j(i»j)9tter at Lmk^th^ gavp ,a<5C0unt pf 
fbix^e iboatSf cobles li^tm^ i-ivcr^ s& 
that time j the peq|d.e in them feem'd to feel, 
if a porpoife^ or feme ^reat had 
^ifiav'd ^and thucpp'fii Jt ^ ;i&t$Qin ;of the 
yei^Is. This ibtpetimes the cafe of (h^)^ 
gt, .fe^i, .w(ben all ijt parfQilly cgim : which 
ii;ei9S^V^dently qjyiagjto.» impccfr 
jion on the water. - 

In .the evenii^g-pQfl: of jum 23 ^ we bad 
ft Jpfl^^^ph f^m iTfuiV^r, that ^ terrible earth* 
guake jiad been felt lately in the little rocky 
jile of CerigOy in the Mediterranearty fouth 
of Mprea. ;It threw .^wn ^ great number 
boufes ; and abo^ 2000 of inbabl* . 
^ts were buried in the ruins. 
. Another earthquake about that timCy hap* 
pen'd in Switzerland which fpltt a vaft, 
rocky mountain ; j^nd an old caftle wall of an 
immenfe thicknefe. 

All thiefe circqmftances, smd many more 
conlirmed me in my former opinion. But 
iince th^n^ thefe wonderful movemeots ,havc 
llalk^d round the globe: and again beenJatc^ 
ly felt in our own ifland ; happily for us, to 
the terror only, of naany thoufand people s 
l^fide thofe concuflions of this fort thai apr 
pcar'd in the weftern parts, in the more early 
time of the year. I 
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I received a letter from t^y friend J^ai^rice 
jfotmjin^ .£fq( the founder, aed fecretsiry Qf 
4hc Literary Society of Spalding ; which has 
iDpw (uhiUjked thele 40 y^r^. He aqqpiuijtg 
,4ne, ih^kt on thurfday^ 23d of Augujl l^ft, an 
earthqu ike was very i^nfibly felt there, about 
^ven o;4QQk.ip,tl^.mori]ii^ig ; throagljipw^fae 
whole town and neighbourhood; mm^ 
miles round : but that it chiefly fpread itfelf 
jBOfthward, and fouthwju<4* He i^ys, :tbftt 
/pr a ^rtnight before, the weather 1]^ bpoi 
ferene, mild, and calm. And one evening, 
thf^re a deep red i^flrii aujlraliSy covei^ 
ipg the c^ope of heaven, very terrible to be* 

.hold. This fame fliock was felt at Graft- 
j^k^m^ S^f^grd^ and Miltm by Peterboraugki 
jand generaily at all the intermediate places : 
and from SpaUlyig it fled northward, along 
the fqa ihore, to J^ojim: .tl;]^ce up Mo^Qin, 
xlver, to Lincoln. 

Since then, I had a letter from Mr. /\!Jer- 
fXi^n laykr of ^tmnford^ givuig an accoont of 
another earthquake, that happened there, fepr^ 
tember 30, at 36 minutes after twelve o'clock 
jat noon. He dcfcribes it thus. They were fud- 
denly furprifed with an uncommon noife ia 
the air, like the rolling of large carriages in 
the itreets. for about 20 ieconds. At the fame 
inftant they felt a great ihake, or fhap, as he 
calls it ; infomuch that it fenfibly fhook a 
punch-bowly .which in his parlour, 

made 
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made it ring. He iays» it was perceiv'd of 

mofl of the people of Stamford^ who gene« 
rally ran out of their houfes. At Oakham the 
diief town of RiUland^ the congregation ran 
out of the church whilft the preacher was in 
the pulpit. All the towns round Stamford^ 
wore fenfible of it : and at Petirbormgb^ down 
to Wifbech. 

Thus far the Alderman. But we have had 
many advices from all hands, at the firft, and 
fecond meetings of the Royal Society, fiwr the 
winter feafoDi with further particulars relat- 
ing to this great concuffion. That it was 
felt at the (ame time, at Rugby in Warmch^ 
Jhire^ and reached to Warwick , at Lutter^ 
worthy in Leicejierjhire : at Leicejier^ and 
roond about. It extended itfelf to Coventry^ 
Derby y Nottingham^ Newark ; then came 
caft ward to Harborou^hy Towcejier^ Northamp-- 
toriy Rowely Kettering, Wellingborough^ Oundk^ 
in Northamptonjhire ; Uppingham, Oakham* 
in Rutland -y Stamford^ Bourn, Grantham^ 
Spalding y Bofton, and to Lincoln in Lincoln^ 
Jlnre-y Holbechy and all Holland in that county. 
Peterborough, Wifbech y in the ifle of Ely i 
together with all the intermediate, and adja-* 
cent places. Then it paffed over the whole 
breadth of Ely fen : was felt at Mildenbally 
and reacfa'd to Calf or d by Bury in Suffolk, and 
the country thereabouts; of which we had 
notice from lady Cornwallis. An extent from 

Warwick 
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Warmick to Bury of about loo miks in 

length ; and generally fpeaking, 40 miles in 
breadth. And this vait fpace was pervaded 
by this^amasEing motion, as far as we can get 
any fatisfadion, in the feme inftant of time. 
They delcribe it» that the houies totter'd, and 
feem'd to heaw up, and down : tho' it lafied 
but a few feconds. It was attended with a ru- 
ihing noife^ as if the houfes were falling, and 
people were univerially fo afirighied, as to 
run out ; imagining that their own, or their 
neighbours houfes were tumblii^ on their 
heads. In the villages aroimd, the people 
being generally at divine fervice, were much 
alarm'd : both with the noife, which exceed- 
ed all the thimder they had ever heard, h> 
yond compare : and %ith the great fhock ac- 
companying s which was like fomewhat, as 
they imagin'd, that rufh'd ^inft the church- 
waliS) and roof. Some thinking the pillars 
crack'd, many that the beams of the roof 
were di^intcd ; and all, that the whole was 
£dling. And happy were they that could get 
out firft. Many people fancied, that nefts of 
drawers, and cabinets, or the like heavy 
things, were fallen down above flairs : or that 
chimnies had broke thro* the roof of the 
houfe : or that fome perfons fell down flairs : 
and the like. Some perceived the crackling 
of inward wainfcots or partitions : as Dr. Mor- 
timer and I, o^ierv'd in our tirfl and fecond 

ihock^ 
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ihocks at Lotidm. A .flat^^ tiksi an4 
parts of cfaiixiiaeys Ml frovsi .foni^ hoofiia % 

pewter, china, glafles and bfaft from fticlves, 
A clock jbcU, cijauiber bell fometiuie ikuck : 
windows iuiiveria% laaM^ iap4 rth^ li^ ajfT 

curnftances of tremor. 

• la iiegard' to ciccumftangqs^ tbey were pretty 
£iiiilar ihrQug|ihoiit* Many people i&iting 
their chairs relate, that they and their chairp 
<irece i^mal times fcniibly lifted up iat 
down agaia. A ftadc .cliimnpyii wj^r^ 
thrown down in Colkge-hne \ a plage re- 
tajning the nifinaory oi a.foft of uniyerfily 
once beginning ^ Nortb^mptm* The window 
of houfes rattled throughout the whQletown; 
4>ut n^Q miichki£doA6 ; in.goaa'^ic wa3 &^btr 
and innocuooiiB. 
They fmcicd there, die motion of it, OiS 
they expceiTed it^ to be ward. lo ftreeA^ 
diaC ran ncsth and foudb, the houfes on the 
caft fide of the way, were mofl afFeded. And 
^Dr. Stouehouji's dwelling, the flrongeft in the 
town, was moft ienfibly fbaken. So it was liko- 
wife obfcrv'd, th^t churches were moll: fub- 
l^Qi to its violence. They thought too, th^t 
ihe motion ieam'd rather horizontal, or 1^ 
teral, than upward. Some counted the pulfcs 
diftin(^y, to the number of iauc: that th^ 
ieoond, and third puhqs Upere ihx)ngor» than 
•the firft, and fourth, 

ft 

From 
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Prom all diefe Vatrioos aeeoonts, there was' 
na folphureous fthell, or druptibn ; hb fiflhres 
in the ground perceived. Yet feveral people 
^6re iick open it t- iri&li^ noxAbers terribly 
affiighted, and as foon forgot tKfe impreffion 
erf it J 01* tdk'd of it; in a merry ftrain j asr^ 
oommcMdy Wfth^tt& at J^^. So little* are' 

the vulgar aflfefted',, witliout Ibmcthing very 
fenfibie ^ and fo- ioon* is^ the fenfe- of it worA^ 
out! 

' Pf was more eviHentlj^'pdrceiv'd, by people 
ftanding ; moft, by Aofe that were fitting : 
l€aft,* by fueh as^wire ^kin); i ind in upper 
ftoiies of houfe$, itiore than* iil lower ; or in . 
€eUftrs; Some coming down flairs, were in 
danger * of being thrown forwards. Serd* 

rkl fitting in a chair, and hearing the hol- 
low, thundring noife, and diinking it v^as a\ 
c6ac& {iafffing by ; ^^n- they attempted^ to* 

j^t up, to fee what it wa^, tfhfey were thrown' 
back again in their chair. Some heard the' 
iiraifiicot eittci^;' Sothe iittiiig^ inr their chairs^ 
leaning forwards, were th'roWri down on their 
hands, and knees. Some people heard the 
noife without feeling the ihock: others fdi 
the fhock witHoiit hearing the noife. Some 
in a ftanding pofture, were forc'd to lay hold^ 
on ar fabie, ib'kee^ ift^&lVes from' fiiUing. 

It was particilhrly remarked (as before otn 
fcrv*d) that birds in cages were fcnfibly af- 
frighted I fhroiBftg' llicii' undc^ ilieiir* 

wings. 
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wings. Mrs. Allicock of Loddington^ Norths 
amptonjhire^ a lady in child-bedt was {o af« 
fe(^ed, that It caufed her death. Mrs. Hardf^ 
another lady in the fame circumftance^ and in 
the iame coimQr» likewiie expired upon it. 
Some people felt a fiidden (hortnefs of breath, 
that they were forc'd to go out into the open 
air, it fo affected the pulmonary nerves. 
Many were taken with h«id*achs» and other 
ficknefles. 

. Thefe. are, in general^ die circomftances 
and obfervations made, at the time of theie 
earthquakes ; when we recolledl ourfelves^ 
after the fuddeneis, and fiig^. Give me 
leave to make the foUowing remarks ther&- 
from. 

lil. As iar as we can pofTibly learn, where 
iu> one can be prepared, at different places, by 
time keepers ; this mighty concuffioa was felt 
preciiely at the fame inibmt of ^ time ; being 
about half an hour after twelve at noon. This, 
I prefume, cannot be accounted for, by any 
natural power, but by that of an electrical 
vibration i which, we know» a£U inftanta- 
neoully. 

adly, Let us rcfle<3; on the vaft extent of 
this trembling, lOo miles in length, 40 in 
breadth, which amounts to 4000 fquare miles 
in fur£ice. TImt this Ihould be put into fuch 
an agitation, in one moment of time, is fuph 
a prodigy i as we fliould never believe, or 

conceive. 
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conceive, did we not know it to be fad:, from 
our own fenfes. But if we look for a folu- " 
tion of it, we cannot think, any natural 
power is equal to it, but that of electricity ; 
which acknowledges no fcniible traniition of 
time; no bounds* 

3ly, We obferve,tfae vulgar folution of fub- 
terraneous eruptions receives no countenance, 
from all that was ieen, or felt, during thefe 
earthquakes. It wixM be very hard to ima- 
gine, how any fach thing could fo fuddenly, 
and inftantaneouily operate, thro' this vaft 
fpace: and that in fofimilar, and tender a 
xhanner over the whole, thro* fo great a va- 
riety, as well as extent of country ; as to do 
no mifchief. A phiiofbf^ical inquirer in 
^orthampto?ijhirey who had his eye particularly 
on this point, takes notice, there were not any 
fiffures in the ground ; any fulphur^ous finells, 
or eruptions any where perceived ; fo as to fa- 
vour internal con vulfions of the earth. The 
reverend Mr. Nixon of Higbamy and Mr. 
Smithy in his letter from Peterborough take 
notice, that they could not learn, there were 
any Ibrt of eraptions out of the earth, any 
where : no fmoke, vapor, or fmell : tho' 
they made fuiiicient inquiry about that cir-* 
cumftance, according to particular diredion. 
Yet we learn from a letter at Uppingham in 
Sutiand^ that a plainer floor became cracked 
^e|:eb^. Thefe kind of floors are frequent 

in 
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in this countiy ; what we call Jhcco in Lon^ 
don : aiid it gives us a good notion of the un- . 
dulatory vibration, produced by an earth- 
qtiake which lome have compared to that . 
of a muficat (tring : others to that of a dog, 
or a horfc iliaking themfelves, when they 
come out of the water. This laft compari- . 
. fon would have pleafed fome of the andents,- 
who vvbuld needs fancy, that the globe of th# 
earth was a great animal. P/afo, Plutarcby 
aYid others, had filch kind of ientiments. 
Whence one niay imagine, that they would 
conceive an earthquake to be, as when a 
hbrfe (hakes a part of his skin, upon a fly 
touching him. Some of our corrcfponJents 
exprefs the motion of an earthquake to be 
like a boat lifted up by one' waV'e, let down 
by another. 

4ly, The former earthquake that happened 
at Grantham^ Spaldtngy Stamford, (which 
towns lie in a triangle) took up a Ipace which 
may, in grois, be accounted a circle .of 30 
ihiles^diameter : the center of which is that 
great morafe, called Deeplng-fen. This com- 
prehends 15 miles of that 30, in diameter.: 
and where probably, the eledrieal imprdBon 
was firft made. Much the major part of 
Deeping'fen is under vSrater in the .winter 
time ; underneath 'tis a perfed bog. . Now 
if fs very obvious, how little favorable fuch 
ground is, for fubternineous fires. 
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In the (econd earthquake, not only this 

country was affedled again, but llkcvviic a 
much larger ipace of the fame lort of fenny 
ground, rather worie than the former : all 
Donnington-Jeny Deepifig-feny Croyland-fen^ 
Thorney-feriy WbitUfea-feny Bedford level, 
and the whole extent of Ely-fen^ under va-« 
rious denominations. This country, under 
the turf, abounds with fubterraneous timber 
of all £>rt8s fir, oak, and brufh- wood : and 
flags horns. Now and then they find a quan- 
tity of hazel nuts, crouded together on an 
heap* I have fome of them* This is a mat* 
ter common to all boggy ground over the 
whole globe. Such things are the ruins of 
the antediluvian world, waihed down from 
the high country where they grew, were here 
iodg'd upon the fubfiding of the waters, and by 
time are o'ergrown with the prelent turf. They 
that (eek ibr any other iblutbn of this affiur^ 
than the univerfal Noachtan deluge, want to 
account fot a general efied.by a partial caufe: 
and (hut their eyes, both to the {dain hi- 
ftory of this matter ; and to the infinite, no- 
torious dcmonftrations of it, from fofiiil ap-> 
pearances. 

5ly, All this country, tho* underneath 'tis a 
watry bog, yet thro' this whole fummer, and 
autumnal feaibn (as they caui have no natural 
fprings in luch a level) the drought has been 
ib great on the fuper£K:ies, that the inhabi- 

B tanta 
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tants were obliged every day, to drive their 
cattle ieveral imles, for watering. The drought 

was greater, than has been known in the me- 
mory of any one living. This Ihows how 
iit the dry fur&ce was» for an ele&ical vibra- 
tion. And we learn from hence, this impor- 
tant particular, that it reaches but very Uttle 
below the earth's fur&ce. 

Mr. Johnfon^ in another letter which he 
wrote to me concerning the iecond earthquake 
obferv'd at Spalding ; fays upon this occafion^ 
he was obliged to fcour his caiidl, and deepen 
it : that they came to a white, quickfand ; 
which afforded to all the neighlxmrhood^ ex<* 
cellent water in plenty* 

In the gravelly foil of London -, and where 
the two 0iocks were felt by us, ia the be* 
ginning of the year ; we know, there is not a 
houfe in the whole extent of this vail city» 
and all around it, but a fpring of water is 
ready, upon digging a well,. Whence we 
have much reafon to believe, that the interior 
of the earthy is lil&e a fponge foak'd in wa- 
ter. So that the only dry part is the fuper- 
iicies, which is the objei^,, and the fubjedt 
of that eleffaric vibration % wherem> accord- 
zing to my fcntiments, an earthquake confifts. 

This ihcws the miftake of the ancient$„ 
who £uicying that earthquakes proceeded from 
fubterraneous erupdons, built their prodigious 
. tennple of Diana at Rphtfus^ upo/i a ,boggy 

ground,. 
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ground^ to prevent fuch a diiaften The 
marfhy part of Uncob^rey being my native 

country, the adjacent fen, together with that 
iQ the iik of Efyy I have been perfediy ac« 
quainled with ; from one end to the other, • 
ever fince I knew any thing. This vaft extent 
of fenny level, from near Cambridge in the 
ibuth, to near Hunmcafile in the nordi, is 70 
miles in length. And when I perceived, that 
it was, in whole, or in part, £haken by both 
the laft earthquakes : I could not bat fee, that 
it was no lefs than a demonftration againft the ' 
old notion of their caufe. 

61y, Earthquakes are truly moft violent, in a 
rocky country : becaufe the (hock is propor* 
tionate to the folidity of the matter eledri- 
fy'd. So that rocks, cliiB, quarries, old caiUe 
walls, and flrong buildings, are moft obno- 
xious to the coQCuifion. The ifle of Ceriga 
¥^ more liable, and more rudely handled by 
the late earthquake ; both becaufe it was an 
iile, and becaufe it was rocky. So we mufi 
£iy of the late earthquake in Smtzer/andj that 
fplit the mountain, and the old caftle wall. 
Whence Mr. y$bnfon in his fecond letter, fays, 
it cracked a very ftrong brick-houle in Ga/^ 
berton by Spalding, Dr. Doderidge obferves 
from Northampton ^xhsx Dr. Stoneboufe's dwel- 
ling being a very ilrong one, was moft &nii- 
bly fliaken. And throughout the whole com- 
pais of this great earthquake, we £Lnd, both 

B 2 the 
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the noife, the ihock, and the terror was great* 

eft at the churches, whofe walls and bulk made* 
more refiftance than houfes. And generally 
fpeaking, the churches throughout this whole 
extent have very fair, and large towers, and 
very many remarkable Ipires all of good Itone, 
which no doubt quiverfd very much at top, 
if we could have difccrn'd it. This fame vi- 
bration imprefied on the water, meeting with 
the folid of the bottom of fhips, and lighters, « 
gives that thump felt thereon; juft as in com- 
mon elecSlrifying, we feel the ftroke upon the 
. joints of our hmbs chiefly* Yet of the mil- 
lions of ordinary houfes, over which it pafled, 
not one fell. A conlideration which fufficient- 
ly points out to us, what ibrt of a motion this 
was not, what fort of a motion it was, and 
whence derived ; not a convulfion of the bowels 
of the earth, but an uniform vibration or un- 
dulation of its furface, aptly thought like that 
of a mufical ftring : or what we put a drink- 
ing glais into, by nibbing one's finger over 
the edge ; which yet brought to a certain pitch, 
breaks the gkls ; undoubtedly an eleftric re- 
pulfion of parts. And from this remarkable 
limilarity in the appearance of earthquakes we 
gather an invincible argument againft the old 
opinion of their cauie ; for the tumult of fub- 
tcrrancous eruptions can have no poffible place 
herein. 
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j\yy We find from all accounts, ancient and • 
modern, that the weather preceding thefe 
fliocks, was mild, warm, dry, ferenc, clear, 
frofty : what notorioufly favours all our elec- 
trical experiments. This is particularly obferv'd 
by Mr. John/on and Mr. Smith, and o'&^et 

, accounts. In the exteniive ftiock of funday 
march i8, along the Sujfex coaft, they 
take notice from Port/mouthy that the day was 
ferene, warm, and dry, and that a fhower of 
rain fell immediately be&)re the ihock. Mr. 
Bowman of Moulfey obferv'd a (hock there on 
may 24 laft, and fay?, tlie air was perfedly 
ferene, and clear. We very well know, that 
generally, all laft winter fpring, fummer, and 
autumn, have been moft remarkably of this 
Idnd of weather $ mo£t fb, than has been ob- 

. ferv'd in our memory j and have had all thofe 
requifites, appearances, and preparations, that 
jiotorioully caufe eledricity, that promote it, or 
that are the efFedls of it. 

Sly, We find the blood-red aujlralis aurora 
preceding Spalding^ as with us at London. 
x\t the time of the earthquake at Mancbefter 
this year, it. accompanied it. And this year 
has been more remarkable than any for fire« 
balls, ftorms, wind, thunder, lightnings, and 
corufcations, almofl throughout all England^ , 
A large ball of fire, with a long fiery tail on 

July 2 2 , that paffed over great part of Eng- 
land nof thward. Another feen over London, 

B 3 pailing 
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pafling from weft to eaft^ in o^ober. Coruf^ . 
cations were ieen juft before that extenfive 

(hock of 70 miles long felt from Lancafter to 
Wrexham, on april a$ lad. Fire-balls more 
than one were fcen m Rutlandy and LifMln- 
Jhtre: and particularly obferv*d« And Mr» 
Bmtth from Peterbnrmgb writes, that a fire- 
ball was feen the morning of the earthquake, 
in the upper part of Northampton/hire, All 
thefe kind pf meteors are rightly judg'd to 
proceed from a ftate of eleftricity in the earth ' 
and atmofphere : and how far they are adlu* 
ally concerned in caufing earthquakes, time^ 
and accurate obfervation muft inform us. 

9ly, Mr. Jokrifon in both his letters to me, 
on the firft and fecond earthquakes, at Spald^ 
ing, remarks particularly, of their efFefts be- 
ing moftly fpread to the north and fouth, and 
efpecially felt on the iea coaft. We may ob* 
ferve, that fuch is the diredion of Spalding 
river, which both conducts, and ftrengthens 
the dedtric vibration : conveying it along the' 
fea-lhorc thence, up to Bofion channel j and 
ib up Bojlon river to Lincoln, as we difcern^ 
by cafting our eye on a map. 

We obferve further, that the main of this 
fecond earthquake difplay'd its efFedts along,, 
and between tne two rivers, JFeUandzxAJvm: 
and that from their very origins, down to their 
tall into the fea. It likewife reached the river 
Witbam^ which diredled the eiedtric ftjream 

that 
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that way too, to Lincoln. For which reafon, 
as there meeting the fame coming from Bof^ 
tOHj the (hock was moft feniibly felt. It 
reach*d likewife to the ^-ent at Nottingham^ 
which conveyed it to Newark, 

The firft dedirical ftroke feems to have been 
made on the high ground above Daventry\ ia 
NortbamptonJInre ; where the . Roman camps 
are, made by P« Oftorius the proprastor. From 
thence it delcended chiefly eail ward, and aluiig 
the river IV dland^ from liar borough to Stam" 
ford^ Spalding^ the iea : and along the river 
Avon^ or Nen^ to Northaniptcn, Peterborough^ 
Wijbub to the fea. It fpread itieif all over 
the vaft level of the ifle of Ely ^ furthered by 
very many canals, and rivers, natural, and arti- 
ficial, made for drainage. It was ftill conduct- 
ed eaft^^d up MildeidmU river, in Suffolk^ to 
. Bur)\ and the parts adjacent. All this affair 
duly coniider^d, is a conhrmatioa of the doc- 
trine I advanced on this fubjedt. ^ 

loly^ I apprehend, it was not the noife in 
the air» as of many cannon let oif at once, pre- 
. ceding the earthquake, that (b much affirtghted 
people, or affedted the Hiccp, the rookery at 
.Kenfington^ the hen and chickens in Grafs^ 
inn-tlane^ the pigeons* It could not be barely 
the fuperficial movement of the earth,that dif- 
turb'd them all at once. I judge it to be the 
efe& of eledricity, fomewhat like what caufes 
ki$L iickneis ^ fuch a fort of motion» as we are 
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not accuftomed to. So the earthquake afFedls 
all thole qi weak nerves^ or that have nervous 
complaints; obnoxious to hyfterics, colics, 
rheumatick pains in their joints ; feveral wo* 
men were feized with violent head-achs, be- 
fore both the fliocks we felt in Lmdtfn. It 
was this that gave the people a fhortneis of 
breath. Mr. Smith from Peterborough fpeaks 
of a peribn that found himfelf very fick upon 
it* This made the dog run whining about 
the room, feeking to get out : this made the , 
fiihes leap up in the pond at Soutbwark ; like 
as the experiment of eledirifying the filhes : 
it makes them fick. And this caules the birds 
in cages to hide their heads under their wings, 
becaufe they cannot flv away. Which is com- 
monly obferv'd of them in Itaiy, and coun- 
tries^ where earthquakes are more frequent. ' 

I ily, I obferve, the fhepherd at Keri/ington 
thought the motion of the earthquake, and 
the KHind. was from the north-weft to 
fouth- eaft ; the like Mr. JV. Smith from 
PeterborotdgL On the contrary, Mr. Byficld 
the icarkt dyer in Soutbwark, thought the 
noife came from the river below bridge, and 
went toward tVeJtminJier j where it ratlled fo, 
that he did not doubt, but that the abbey- 
' church was beaten down. 

Dr. Parfom took pains to find out the way of 
the motion of the earthquake, from the difierent 
poiition of people's beds 5 but from the contra- 
dictory 
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didory anfwers given, he cou'd not obtain any 
&tisft<^ony as to that point. AU this, and what 
was obferv'd from Nortbampttm^ of the motion 
being tliought by Ibmc, to be upward and 
downward % by others rather horizontal, or la-- 
teral : the cxninting the pulfes, and the like, 
only points out to us the prodigious celerity^ 
and the vibratory fpecies of the motion of an 
earthquake. But far, very far it this from be- 
ing owing to the tumultuous ebullition, the ir- 
regular hurry of fubterrdneous explofions. 

1 2ly, How the atmofphere, and earth, arc 
put into that cledlric and vibratory ftate, 
which prepares them to give, or receive the 
fnap, and the ihock, which we call an earth- 
quake^ what it is, that immediately produces 
it, we cannot iay : any more than we can de- 
fine, what is the caofe of magnetifin, or of 
gravitation j or how mufcular motion is per- 
formed, or a thouiand other fecrets in nature. 

We ieem to know, that the author of the 
world has diiTeminated ethereal fire, thro' all 
matter, by which thefe great operations are « 
brought about. This is the fubtil fluid of Sir 
Ifaac Newton^ pervading all things : the occult 
fire diiFufed thro' the univerfe, according to 
Marfiltus Ficinusahe platonic philofbpher, on 
the Ttmeus of his mafter. All the Platoniiis 
iniift on an occult fire pafiing thro', and agi- 
tating all fubftance, by its vigorous and ex- 
panfive motion. 

Before 

r 
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Before them, Hippocrates writes ki the (kflde 
fenfe, /. 'u/iSttJ ratione^ that this fire moves 
all in all. This ethereal is one of the four 
elements of the ancients. It lies ktent, and 
difperfed thro' all the other three^ and quief- 
cent : till colk&ed into a quantity^ that o?er^ 
balances tlie circumjacent ; like the air croud- 
ed into a tempeii ; or till it is excited^ by any 
propo: motion. 

This fire gives eLifUcity ; and elafUcity or 
vibration is the mother of ele<5tricity. We don't 
£> much wonder at phofphorus arifing from 

animal fubflanccs ^ for this fire is in water, and 
betrays itfelf to our fenfcs, in lalt water. Many 
a time when I have pafled the Uncolnjhtn 
waflies, in thcuight time^ the horfc has feem'd 
to tread in liquid ikmes. The fame appear- 
ance is oft at the keel of a ihip. Fire exifts in 
water, fciys Plin)\ as well as in human bodies, 
nat. bijl. II. 107. Loaf fugar beaten in the 
dark is luminous. Many vegetables^ as indian 
cane, and rotten wood the like, as Bi^rtLwUn 
largely recites, dc luce hominum c. 4. All elec- 
tric bodies have this privilege : that is, they ' 
more cafily difcover it. Amber, gum lac, 
naptha, bitumens, fome precious ftoncs. My 
old friend Mr. Stephen Grey the. father and 
great propagator of eledtricity, fhow'd me ex- 
periments therein, in the year 1705, then at 
O^rpus Gbrifli college in Cambridge. After- 
ward in the year 17.19, helhow'd by experi- 
ments 
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nients heSarc the Royal Society, that paper, 
ribbands, iUk, filttin, cloth, fliaviog^, linciH 
goldbeaters skin, and in fliort, almoft all kind 
of fubflances difcover eleftrical fparks of hre 
in the dark : efpccially when well warm'd be- 
fore the fire, or in a cold, dry, nitrous air, and 
in a lOom where tliere is no company. This 
fame quality is fijund in vacuo, as Dr. Defagu- 
Hers fliow'd before the Royal Society, mareb 
'II, 1720. He toe* an exhaufted glais globe, 
and canfed it to be tum'd round violently, in 
an engine: by rubbing the hand upon it, it was 
illuminated within fide, with purple ftreams. 
This gave foreigners the idea of ufing a gMs 
globe, in eleftrical experiments; ' 

The operation of the ethereal fire is various, 
nay, infinite, according to its quantity, and de- 
gree of iucitenient, progrefs, Undrance, or 
ferthcrance. One degree keeps water fluid, 
fays the learned biihop of Cloyne : another 
turns it into elaftic air, and air itfelf fcems no- 
thing elfc, but vapors, and exhalations render'd 

elaftic, by this fire. ^ „ • ,1 

This fame tire permeates, and dwells in all 
bodies} even diamond, flint, and fteel. Its par- 
ticles attraa wilh the greateft torce, when ap- 
proximated. Again, when united, they fiy 
afunder, with the greateil iorce, and celerity; 
it refifts nothing quiefcent, but when put into 
mouon, it diidains all refiftance. All this is ac- 
cording to the laws prefaib'd by the Sovereign 

architedt. 



Digitized by Google 



: 28 ne Phtlofopby of 

architefl. This is the life, and foul of adion, 
^od readion, in the univerfe. Thus has the 
great author provided againft the native flug- 
gillinefs of matter ! hght, or fire in animals, is 
what we call the animal ipirits ^ and is the au* 
thor of life, and motion. But we know not 
the immediate mode of mufcular motion ; any 
more than how9 in inanimate matter^ it caofes 
the vibrations of an earthquake. 

Of this fire, the excellent Manilius thus 
writes, who liv'd in the time of Auguftus, 

Afirtmom. I. 
Sunt autem cunSlis f ennijii partibus ignes ; 
^ignpindas habitant fabricantesfulmina nubes: 
Et penetrant terras^Mtnamqy imitantur Ofympo: 
Et call das reddunt ipfis in font thus undas. 
Ac JiUce in duro^ viridiq-^ in cortice Jedem 
Inveniunt j cum filva JUii coUifa crematur. 
Ignihtts ujqi adco iiatura e/i omnis. abundam I 

Which may thus be engliih'd. 

Fire univerfal nature traverfes. 
It makes the thunderbolt in tumid clouds : - 
In dire Vulcano's penetrates the earth: 
And fends the boiling water from its fprings. 
In hardeft flint, and foftefl wood it dwells : 
Which by collifion ihows itfelf in flame. 
With fire fo pregnant is all nature found ! 

1 3ly, The great queftion then with us, is 

how the furface of the earth is put into that 

vibratory 
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Vibratory and eledric ftatCi by heat and dri- 

nefs ? we mui\ needs acquit the internal of the'' 
earth from the charge of theic fuperficial con- 
cufiions. How then is the ethereal fire croud- 
ed together, or excited, fo as to caufe them ; 
feeing in our ordinary ele<3xical ejcperiments, 
we make ufe of fridion ? 

But that fridion alone does not excite elec- 
tricity, we know from the obvious experiment 
of flint and fteel, where the fuddenne& of the 
ilroke, and hardnefs of the matter does it. 
Another metliod of exciting it, is the letting 
ofF a namber of great guns, which fo crouds 
the ethereal fire together, as to eledrify glafs 
windows ; obferv'd by my friend the reverend 
Dr. Stephen Hales. The aurora boreaUs^ au- 
Jlralis^ all kind of cornications, meteors, light- 
ning, thunder, iire-baUs are the effeds, and 
may reciprocally be the caufe of electricity ; 
but how In particular we know not. Come 
we to the animal world, we muft needs alicrt, 
that all motion voluntary, involuntary, gene- 
ration, even life itfelf : all the operations of the 
vegetable kingdom, and an inhnity more of 
nature's works, are owing to the activity of this 
elcftric fire, the very foul of the material 
world. And in my opinion, 'tis this alone, 
that iblves the fiimous queftion, fo much agi- 
. tated with the writers in niedicin, about the 
heat of the blood. How theie, how earth- 
quakes are begun, propagated, wc arc yet to 
feek. Wc' 
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. We may readily enough prefumc, that the 
contad between the electric, and the non*elec* 
trie, which gives the fnap, and the fliock, muft 
come from without, from the atmolphere. 
Perhaps by fbme meteor that crouds the ethe- 
real fire together : which then flies off with 
that immenfe force that caufes the earth- 
quake. In the point of contact on the eaidi*s 
furface, the fame thing is done, perhaps, ano- 
ther time, by a (hower of rain. Our thoughts 
upon diis matter muft needs be as immature, 
as they are novel. But we may readily con- 
clude, that tho' the ori^nal firoke comes from, 
the atmofphere^ yet the atmofphere has no far- 
ther concern in it : no aereal power, or change 
therein, can propagate it&lf fo inftantaneoufly, 
over io vaft a furface, as 4000 miles fquare. 
Therefore the impetuous rufliing noife in the 
air, accompanying the ihock, is the effe<^, and 
not the caufe. And all this is ftrongly con- 
firm'd by this obfervation, that the barometer 
and thermometer received no change upon the. 
earthquakes. 

But furely, there is not a heart of flefli that 
is not afire<3;ed with fo ftupendous a concuiiion 1 
let a man eftimate his own power, with that 
which caufcs an earthquake ; and he will be 
perfuaded, that fomewhat more th^n ordinary 
IS intended by fo rare and wonderful amotion. 
That great genius Hippocrates^ makes the 
whole of the animal oeconomy to be admini* 

ftred, 
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ftred, by what we call nature. And nature 
alone, lays he, fufHces for all things, to animals: 
ihe iftiws herfelf^ and what is necefiary for 
them. We mult extend this thought to the 
inanimate world. And can we deny then, that 
he here means a confcious and intelligent na- 
ture, that prefides over, and direfts all things, 
moves the ethereal ipirit or ^ire, that moves all 
things : a divine neceffity, but a voluntary agent, 
who gives the commanding nod, to what we 
GomoK^taly call nature ; the chief inflrument 
in the moft important operations of the vaft 
machine, as well as in tb.e ordinary ones, parti- 
cularly the human one : adminiiinng the whole 
ceconomy (as he lays) without noife, unfeen^ 
unfclt. And this leads us, 
. J4ly, Laftly, in regard to the fpiritual ufe we 
ought to make of thefe extraordinary pbano^ 
mena^ or of our inquiries about them, I (hall 
firfl obferve, that we tind abroad, feveral of 
cheie earthquakes this year have been very hxsL 
In the laft vvc read of, at Philippopoli in Thrace^ 
the whole city was deftroyed, above 4000 in- 
habitants killed. At home, where above half a 
fcore feparate concuflions have been felt, there 
has not been one houfe thrown down, one life 
loft. This ought to infpireus with a very feri- 
ous reflection about them; nor is it altouciher 
unworthy of our remark, that they began with 
us in London^ in february laft : and after vifiting 
the circle of the globe^ at prefcnt, end with us» 

adly, 
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adly, Wc may obferve, that if wc did but 
read the works of Hippocrates^ Plato and his 
followers; of Tulfy^ Galen, and the like ethic 
writers of antiquity ; whilft we ftudy, and try 
the afFedlions of matter ; we fhouid improve in 
philofophy, properly fpeaking: we fliould lift up 
our minds from thefe earthly wonders, and dif- 
€ern the celeilial admonitions, they prefent to us. 

The original meaning of the word phikifo- 
phy, was rightly apply'd to moral wifdom.' 
We who have advanced both the natural, and 
moral, (hould, as the ancients did, join them 
both together. By this means, we gather, the 
truth of the higheH:,and moft excellent philo- 
fophy, to be found in thofe volumes of firft an- 
tiquity, which we call facred: and which, 'tis 
our peculiar, and ineftimable happinefs to pof- 
iefs. We ihould adore that divine light, which 
they hold forth to us. EfpeciLilly in a country, 
where the principles of true religion are open, 
and undifguifed: where the e^blifh'd pro* 
feffion of it is rational, noble and lovely : wor- 
thy of the moral governor of the world j fit 
for him to enjoin : for us to praftife, with 
plcafure and efFedl. 

mvembery ^ ijS^" 

W. Stukeley, 
Read at the Royal Society, december 6. 
FINIS, 
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